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NSEG:  A  SEGMENTED  MISSION  ANALYSIS  PROGRAM  FOR 
LOW  AND  HIGH  SPEED  AIRCRAFT 
D. S. Hague  and H. L.  Rozendaal 
Aerophysics  Research  Corporation 
1.0 INTRODUCTION 
This  report  considers  three  representative  trajectory  design/engine 
scaling  problems  capable of solution  on  the  NSEG  program. For each 
problem  the  document  presents  an  overall  description of vehicle  and 
trajectory  characteristics,  data  set-up  for  the  NSEG  code,  and  computer 





Problem  No. 1. Mach 3 JP fuelled  turbojet  cruise  vehicle 
range  determination.  Vehicle  characteristics  are  fixed  as 
are  all  mission  segments  except  the  cruise  leg.  The  cruise 
leg  fuel  consumption  is  to  be  varied  to  determine  overall 
vehicle  range  for  a  total  amount f fuel  consumed  over 
take-off,  climb-acceleration,  cruise,  descent,  and  diversion 
legs. 
Problem  No.  2.  Mach 14 turbojet/scramjet  hydrogen  fuelled 
propulsion  vehicle  for  sub-orbital  missions.  Fixed  vehicle 
and  mission  profile  total  mission  range  to  be  determined 
for  a  specified  end of cruise  weight. 
Problem No. 3 .  Mach 6 dual  mode  turbo-ramjet  powered 
vehicle  using  hydrogen  fuel.  Mission  profile  is  fixed  and 
engine  sizes-  to  be  scaled  for  transonic  margin  and  thrust 
margin  at  cruise.  Total  range  (excluding  alternate  field) 
is  fixed  as  is  the  empty  weight.  The  vehicle  initial  weight 
is  to  be  determined  subject  to  these  constraints. 
should  be  noted  that  the  problems  selected in  no  way  exhaust  all 
options of the  NSEG  program.  In  particular  the  Rutowski-like  trajectory 
optimization  modes  are  not  exercised;  neither  are  the  flight  performance 
contour  charts  used.  Within  these  limitations  the  three  problems  studied 
are  considered  to  be  representative  of  the  mission  analysis/engine 
scaling  problems  which  NSEG  is  designed  to  solve.  The  remainder of this 
report  describes  in  sequence  the  problem  statement  and  data,  deck  setup, 
and  solution  for  Problems 1, 2,  and 3. Provisions of NASA  Publication 
NPD-2220.4  have  been  waived  for  the  listing  of  computer  output. U. S. 
Customary  Units  are  also  employed  in  problem  descriptions  since  the  program 
will  only  accept  data  in  these  units  at  the  present  time. 
.. 
2.0 PROBLEM 1\10. 1 - MACH 3, JP FUELLED'TUKBOJET  POWERED 
VEHICLE  RANGE  DETERMINATION 
2.1 Vehicle  Characteristics 
Turbojet  propulsion, 4 engines,  JP  fuel (F/A = .0678) 
Mcrui s e 
Gross  take-off  weight = 75000  pounds 
= 3  
Operating  weight  empty = 421,780  pounds 
Thrust  loading = .5 
Vehicle  reference  area = 8983.8  ft 2 
Wing  semi-thickness  angle = -.7O 
Inlet  initial  wedge  angle = 6'
Engine  exhaust  field  pressure (P,) = underwing  pressure (p ) 
Total  range  to  be  determined 
1 
2.2  Mission  Characteristics 
(1) Take-off  to  clear 50 ft.  obstacle  (using  NSEG  take-off 
aerodynamics) 
(2) Accelerating  climb  at  max.  power  along  prescribed  path  until 
q = 1000 psf  reached  (jM = 2.5) 
(3) Accelerating  climb  at  max.  power  along  constant q = 1000  psf 
path  to  M=2.9  (altitude = 57540 ft.) 
(4) Accelerating  climb atmax. power  to M=3, altitude = 65,932  ft. 
(linear  M-h  path) 
(5) Constant  altitude,  constant CL cruise  (throttled  turbojets) 
(6) Descent  at  max.  L/D  to  M=. 8, altitude = 20,000 ft. 
(7) Loiter 5 min. 
2 
(8) ConstantM =.8 climb  to 45,000 ft. 
(9) Constant  altitude  cruise  for 200 N.M.  at  M=.8. 
(10) Descent  at  max.  L/D  to  M=. 8, h=20,000 ft. 
' (11) Loiter 5 min. 
(12) Descent  at  max.  L/D  to  M=.6,  altitude = 1000 ft. 
(13) Go around 360°, 1.8g 
(14) Descent  to 50 ft.  obstacle 
(15)  Landing  (Use NSEG landing  aerodynamics) 
2.3  Propulsion  Characteristics 
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Turbojet  gross t h r u s t  p e r  pound  of a i r f l o w  (Fg/wa) vs. engine  pressure  
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2 . 4  Tra jec to ry  Details 
Tra j ec to ry  segment (2) p rescr ibed   pa th   fo l lows .  
M 
OD 
M a t  50'   obstacli  
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51000 (q = 93 .4  p s f )  ;6,  
1 
52971 (q = 1000 p s f )  
,* 
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2.5 Aerodynamic Characteristics 
Linear aerodynamic characteristics are based on  these equations: 
where 
CD, = minimum  drag coefficient 
K = drag due to lift factor 
CL, = CL at minimum drag coefficient 
cLcl = lift curve slope 
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11 "- AIRCRAFT  PERFOPHANCF PROGRAM 
TEST P'?OBLEV NO. 1 
o . 0 . .  TOTAL  RANGE TO BE OETERMINEO.  ITERATE TO F I N E   H E I G H T  AT END OF 
o . 0 0 0  CRUISF.  NO IN-FLIGHT  ENGINE  SCALING  i7EQUESTED.  
S T C P S E / T A B S I Z /  
ATA946 ( 6 0 )  
ATAB52<50)  
C L A T A B I 6 0 )  
E T 4 B 0 3 < 4 0 1  
ETAt304(4C)  
F T A i 3 0 5 ( 4 0 )  
ETASOh(50)  
E T A 3 0 7 ( 2 5 )  
F T A ' 3 0 9 f 2 0 )  
H T A n O l ( 5 0 0 )  
H T A Q O Z ( 5 0 0 )  
F NO 
T A B L E   S I Z E S  FOP FACH  TASLE USEn I N   T H I S  RUN 
C L Z T A B ( 2 0 )  
TOTAL TABLE S I Z E  FOR T H I S  RUN IS 1 4 7 7  
10 
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NSFG 11 --- AISCQAFT PERFORHhNCE PROGRAM 
..... T O T A L  RANGE TO RE DETERMINED. ITFPATE TO FIND HEIGHT 4 1  END OF TEST PROBLEM NO. 1 ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING REQUESTED. 
STCASE/DATAl/ 
. .. . .. . .. OATA FOQ  PRINT-OUT CONT4OL 
IPDICN=l .  t P Q I N T  DATA  RASE DIREClORV 
IPDICY=O. t DO NOT PRINT DATA SASE DIRECTORY .. . .. CONTROLS PRINT OUT OF MISSION SEGMENTS 
1 P S E G ~ 1 ~ 3 ~ 4 ~ 5 ~ 6 ~ 7 ~ ~ ~ 9 ~ 1 0 ~ 1 l ~ 1 ~ ~ 1 3 ~ 1 4 ~ 1 5 ~ 1 6 ~ 1 7 ~ 1 ~ ~ 1 9 ~ ~ 0 ~ Z 1 ~ Z 3 ~ 0 ~  
IPATHC=l.  S GENERATE  TABULAR L I S T I N G  OF ATHOSPHFRIC  PROPERTIES 
IPATHDIO. I 00 NOT GENERATE TASULAO L I S T I N G  OF ATNOSPHERIC  PROPERTIES 
IPTZIN=O. S 00 NOT PRINT TERY &P?AY AS THE  INPUT DATA I S  PROCESSED 
I P T Z I N = l .  S PRINT THE TERH AQRAY  FQOM F I L L T Z  
. .. 
IDBMHP=O, t o o  NOT PRINT OUHPS DURING cLIne 
AS THE INPUT  DATA FO? EACH 
IPENOi=O* t DO NOT PQINT SCdLEDYN%INE OAT4 
IPENCQ=O. S DO NOT PRINT RPW ENGINE  OAT4 
IPENDS=l. t PRINT  SCALE0 hNGINE OPTA 
IPENOQ=l. 6 PRINT R A W  EYGPNE DATA 
IDTZYX=l l  % DRINT TERM ARQAV  AS EACH WISSION SEGHENT I S  STARTED 
IPRGSV=l. P PRINT THE RG SAVE ADRAY FPOH EACH  HISSION SEGHENT 
. H I S S I O N  SFGWENT I S  PPOCESSEO 
. .. . .. TPKF-OFF AN0 LANDTNG  OATA- 
S?EF=999?.8. S WING DEFERENCE AREA (FT"Z1 
SPLG = Z O l l . O , R  FLAT  PLATE AREA OF  GFAR (SF) 
CnPLG 10.5.5 FLPT  PLATF DRAG COEF OF GEAQ 
AMAXG = 1 2 . 0 . S  MAXIMUM GROUND QOTPTION ANGLE (DEG9 
PC. = . t 5 . %  GROUNO ROLL ROPY AVGLF (OEG) 
WSLFFC=77.0.$ WING LEACINC EOGF SWEEP ANGLF IOFG) 
AQTIJFO-7.0.8 TIJFOQETICPL WING ASPFCT RATIO ISDANCCZ/SPFFI 
. .. 
WINCIC=-.7. % WING INCIOENCF IO-EG) 
CLATOT=.I57. 6 TOTAL L I F T  CUPVE SLOPE (DER OEGSEFI 
CLO=O.O. 6 L I F T  COEF AT  ZERO ANrJLF OF ATTPCK 
OFK =0.189,6 INDUCE0 ORAG FPCTOQ 
9COB€X=g.56.$ FLAP  SPAN TO FXPOSEO WING SPAN  PPTTO 
XVAXG = 7 + 0 0 . 0 , $  MAXIMUH GROUNO QOLL i F T )  IGNOREO. I F  ZERO 
CCOCAV=.Z5.8 AVFRAGE FLAP CHOPO TO  WING CHORD RATIO 
SPCHUT=0.9,$ FLAT  PLATF AREA  OF  O? G CHUTE (SF) 
CCPCHT=O.I~.R FLhT  PLATE 0 9 A G  COEFF OF CHUTE 
6RNCFT=O.OE5.8 GROUNO ROLL  FRICTION  COEFFICIENT TAKE-OFF 
FLAPOT=?4.9q$  FLAP  OFFLECTION I D E G I  TAKE-OFF 
6QNOFL=.35.2 GROUNO ROLL FRICTION  COEFFICIENT  LANDING 
cLAPOL=45.0.B  FLAP DEFLECTION (OFT.) LANDING 
CNL ='1.1.6 LANDING THRUST ( 1 9 )  ... LOW ASPECT QPTIO TAKE-OFF  VALUE5 
PQTHEO=~.0.6  THEOPETICAL WTNC. ASPECT PATIO  ISDtIN"Z/SREFI 
AMAXG =ZO.O.L YAXIMUM  GoOllNn  ROTATION ANGLE ( D E G )  
WSLFFC-5O.O.f YING L F l P I N G  EPGE SWEEP ANGLE (O'IG) 





NSEG I1 ---- AIRCRAFT PERFORHANCE PROGRAH 0 1/11/77 18.00.24. 
..... TOTAL RANGE TO BE OETERHINEO. ITERATF TO F I N O  WEIGHT AT EN0 OF ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING REQUESTED. 
TEST  PROELEH NO. 1 
COO =0.0086. f DRAG COEFF AT ZERO L I F T  
TRATIO=.2O.t WING TAPER  RATIO 
HTO=O.. X ALTITUDE AT START OF TAKEOFF  ROLL . .. . .. 
PLWINT=lOOOOO.O~ 
GENERAL DATA 









H E = 3 5 0 0 0 . 0 1  
AMS=0.2% 
JMTO=.Z. 
AM€-0.767 * . .. . .. . .. AERO DATA 
QCSC=lOO.O. 
CASE = 1, S SINGLF SYSTEM. 
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NSEG I1 --- AIqCRAFT PERFORMANCE PSOGRAW 0 1 / 1 1 / 7 1  
TEST  PROBLEH NO. 1 
..... CRUISE. NO IN-FLIGHT  ENGIYE  SCALING PEOUESTED. ..... ~ O T A L  RANGE TO eE DETERMINED. ITERATE T O  FINO HEIGHT & T  END OF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. .. ... ... 
INDPTY=9. 
ATMOSPHERIC  DATA 
INDAT(I=3. . .. . .. OATA FOR USEP SPECIFIED TEMPERATURE PROFILE 
NHG=l l .  
Ht=-16404.0. 0.0. 36089nU l r   65617 .01 r   104987 .0 .  154199.01. 
TM=577.18. 518.68. 389.98.  309.98.  411.58. 487.18. 487.1@r 
1 7 0 6 0 4 . 0 1 *  200131.01 .  259186.01.  291160.01.  295276.01. 
~ n - 3 7 1 1 . 0 8 3 9 .  0.0.  0 .0 .  0.0. 0.0. 1.0. 0.0 .   .0 .  0.n. 0 .0 ,  0.0. 
454.78,  375.18.  325.18.  379.18, 








THRMIN=O.lr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. MAX. THRUST (CASEN = 11 .... CHECK PRORLEM 1 
I N D E O l  = 0. 
INOEOZ = 0 7  
I N O E O ~  = I. . .  
INOE04 = 1- 
INOEO5 = 1. 
INOE06 = 1. 
18.00.25. PAGE 4 
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NSEG I1 --- AIRCQAFT PFRFOPMANCF PPOGQAM O i / l l I 7 7  18.00.26. 
TEST PRORLEM NO. 1 ..... TOTAL RAYGE TO BF DETEWINEO.  ITESATE TO F I N n  WEIGHT &If EN0 OF 
. . - . a  CRUISE. NO IN-FLIGHT  ENGINE  SCALING REQUESTED. 
PAGE 5 
NSEG I1 --- AIQCRAFT PERFORMANCE PROGRAM Ol/llf 77 18.00.27. . PAGE 6 
TEST  PROBLEM NO. 1 ..... T O T ~ L  RANGE TO RF OETEQMINEO. ITERATE TO FINO WEIGHT aT END OF 
am... CRUISE. NO IN-FLIGHT  ENGINE,  SCALING REOUESTEO. 
STCPSF/*SEG/ 
TANK  SYSTEM  DROP AND R E T L ~ N  
TANK SYSTEM 1 
NUMEER OF  TANK P A I R S  = 0 
POUNDS OROPPEO = 0 .  
POIJNOS RETURNED = 0 .  
TOTAL  WEIGHT FOR TANK SYSTE9 1 CESS  FUEL = 0 :  
TANK .SVSTEM 2 
N-UMEEF: O F  TANK P A I P S  = 0 
POUNClS  OROPPEO = 0 .  
POUNOS RETURNED = 0 .  
TOTAL WE$GHT FOR  TANK SYSTEM 7 LESS. F U U  - 0. 
TANK SYSTEM 3 
e 
NU?rBER O F  TANK D A I R S  = 0 
POUNOS  OROPPEO = 0 .  
POUNOS RCTURNEC = 0 .  
TOTAL WEIGHT F D S  T A N K  SVSTEW o LE'$? FUEL = 
TOTAL TANK  SYSTEM DROP WEIGHT = 0 .  
TOTAL T t N K  SYSTEM RFTURW  WEIGHT =-\ 0 . 
TOTAL TANK SYSTEW WEIGHT = 0 .  
HEIGHT STATEMENT 
NSEG I1 --- AIRCSAFT PERFOSWANCE  PROGSAM 0 1 / 1 1 / 7 7  1 8 . 0 0 . 2 8 .  
TEST PRORLEM NO. 1 "-.- TOTAL RANGE TO BE OETERMINEO. ITERATF TO F I N O  WEIGHT  4T END OF -.... CRUISE. NO IN-FLIGHT  ENGINE  SCALING DEPUESTEO. 
STORE SYSTEM DROP  ANC SETURN  WEIGHT STATEMENT 
STORE SYSTEM 1 
NUYBEF O F  STORE P A I R S  = 0 
POUNOS  OPOPPED = 0 .  
POUNDS RFTURYEI) = 0 .  
TOTAL HEIGHT FOP STORE SVSTEY I LESS  FUEL = 0. 
STORE SYSTEM 2 
NUlrBFR OF STORE P A I R S  = 0 
POUNOS  ODOPPEO = 0. 
POUNDS RETIIRNED = 0 .  
TOTAL HEIGHT FO'? STORE SYSTEY 7 LFSS  FUEL = 0.  
STORE SVSTEM 3 
NUYBEP O F  STORE P A I P S  = 0 
POUNDS OROPPEO = 0 .  
POUNDS RETURNEn = 0 .  
TOTAL  WFIGHT  FCQ STORE  SYSTEM 3 LESS  FUEL = 0 .  
TOTAL STORE SVSYEM O?OP WEIGHT = 0 .  
TOTAL STORE SYSTEM  RETURN  WEISHT = 0 .  
TOTAL STORE  SVSTEW  WEIGHT = 0 .  
PAGF 7 
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NSEG I1 --- AIRCSAFT PERFORMANCE PROGRAM 0 1 / 1 1 / 7 7  16.00.29. 
TO BE OETERMINED. ITERATE TO F I N D  WEIGHT LT END OF 
IN-FLIGHT  ENGINE  SCALING REQUESTED. 
TEST PROBLEM NO. 1 
... NASA TEST  PROBLEM l r  NSEG VERSION 111. .. . 
S E G M E N T f 2 ~ ~ 0 P T I O N I 2 1 )  
OUTPUT RUN. ... ENGINE  SCALING  OPTION 
PROPULSIVE n o m  = DUAL 
SCALE TURBOJET--THRUST=375000.~ ILBS.  TOTALI 
CRUISE MACH=J.O. CRUISE  dLTITUOE=65932. ... TURBOJET I S  SCALE9 AT SEA LEVEL 
E X I T  PRESSURE=WING PRESSURE 
AERO OPTION=l. 
END 
2.0000 0 .  3 . 0 0 0 0  .37500€+06 ... 
SEGMENTI3) .OPTIONI l7 )  9 
COqPUTE WARM-UP  AND TAKE-OFF  UEL ALLOWANCE 
EN0 
WARM-UP TIME=5.O. I M I N )  
0. 0 .   0 .  5.0000 ... 
SEGMENTI4)  .OPTION(l). 
FLY LINEAR  MACH-ALTITUDE PATH 
END  MACH  NUMBER =0.5.  
END ALTITUOE=3000.. 
THRUST = MAXIWUM AVAILABLE 
PROPULSIVE MOOE = DUAL 
END ""
.50000 3 0 0 0 . 0  0.  4 .0000  0 .  .. . 
FLY  LINEAR  MACH-ALTITUDE  PATH 
END  MACH  NUMBER =0.6. 
END hLTITUOE=5OOO.* 
S E 6 M E N T t 5 1   r O P T I O N I l l *  
PROPULSIVE MODE = OUAL 
THRUST = NAXIHUM  AVAILABLE 
END 
.60000 5 0 0 0 . 0  0 .  4.0000 0. .. . 
FLY  LINEAR  MACH-ALTITUDE PATH 
END  MACH  NUHBER =0.8.  
END LLTITUDE=Zl500.r  
SEGMENT(6)  .OPTION(l). 
PROPULSIVE M O O F  = OUAL 
TYRUST = VAXIMUH  AVAIL9BLE 
END 
. 8 0 0 0 0  21500. 0 .  .. . 
SEGMENTIT) . O P T I O N ( l ) r  
FLY  LINEAR  P4CH-ALTITUDE  PATH 
EN0 ALTITUOE=29000. * 
EN0 MACH  NUMBER =0.95. 
PROPULSIVE MODE = DUAL 
4 . 0 0 0 0   0 .  
65932. 
2.0000 
5 1 0 0 0  0 .  
5 1 0 0 0  2 . 0 0 0 0  
5 1 1 0 0  0 .  
51100 0 .  
5 1 1 0 1  0 .  
PAGF 11 
2 1  1 . 0 0 0 0  1 1 1 1 1 1 2 1 1 1  
1 7  0 .  
1 0 .  
1 0 .  
1 0. 
1 1 1 1 1 1 2 1 1 1  
l 1 1 1 1 1 2 1 1 1  
1 1 1 1 1 1 2 1 1 1  
l l l l l l P t l l  
NSEG 11 --- AIRCRAFT PERFORMANCE PROG9AM 
..... TOTAL SANGE ..... CRUISE. NC TO BE DETEQMINEO. ITER.4TE 10 F I N D  WEIGHT AT END OF IN-FLIGHT  ENGINE  SCALING AEOUESTEO. 
TEST PRORLEM NO. 1 
4.0000 0. 
THRUST = Y4XIYUH  AVAILABLE 
. 9 5 0 0 0  
EN0 
79000.  0. ... 
FLY  LINEAR  MACH-ALTITUOE  PATH 
SEGHENTIBI  .OPTIONtl). 
EN0 HACH NUMSER l1.5. 
END & L T I T U ~ E = 4 0 5 0 0 . .  
PROPULSIVE MODE = DUAL 
THPUST = YAXIHUM  AVAILABLE 
END 
1 .5000  40500.  0 .  4 . 0 0 0 0  .. . 
FLY  L INEA? MPCH-ALTITUOE  PATH 
EN0 MACH NUHSER ~ 2 . 6 .  
SEGMENT(9) . O P T I O N I l l r  
EN0  ALTITUOE-52971.. 
PROPULSIVE MOOF C O U A L  
THRUST = YAXI!iUW AVAILABLE 
EN0 
2.6000  52971. 0. 4 . 0 0 0 0  ... . 
SEGMENT(l0).  OPTION(1). 
FLY CONSTANT O PATY 
EYO  HACH  NUHSER -2.9. 
EN0  ALTITUOF-57540.. 
PROPULSIVE HOOE = OUAL 
THQUST = YAXIHUY  AVAILABLE 
2.9000 57540.  0 .  5 . 0 0 0 0  
EN0 
... 
FLY  LINEAQ W4CH-ALTITUOE  PATH 
SEGMENT( l1 ) .   OPTIONI lBr  
EN0 MACH  NUMBER  -3.0. 
EN0  ALTITUOE=65932.. 
PROPULSIVE HOOE = OUAL 
THQUST = VAXIYUM  AVAILABLE 
EN0 
3 . 0 0 0 0  65932. 0. 4 . 0 0 0 0  .. . 
SEGHENTI l2 )   rOPTION(6)  
0. 
0 .  
0 .  
0. 
CRUISE AT CONSTPNT L I F T   C O E F F f C I E N l  
NUMBER OF INTEGPATION STEPS = 10. ..... EN0 OF CSUISE WEIGHT GUESSEO = 5 0 0 0 0 0 .  LBS 
THRUST = THQUST  REOUIRED 
END 
PROPULSIVE YOOE = DUAL 
EN0  WEIGHT=500000..  LBS 
. o .  0 .  .50000E+06 0 .  .. . 
S:GM€NT(lS). O P T I O N I I ) .  
USE MAX L I D  9 s  B.4SIS FOP SFLECTION 
0 .  
5 1 1 0 0  0 .  
6 1 1 0 0  0 .  
1 0 .  
1 1. 
1111112111 
1 1 l l l l Z l l l  
5 1 1 0 0  0 .  1 0 .  1 1 1 1 1 1 2 1 1 1  
5 1 1 0 0  1. 
5 1 1 0 0  0 .  
5 1 0 1 0  1.0000 
1 0 .  
1 0 .  
6 0 .  
l l l l l l 2 l l l  
1 1 1 1 1 1 2 1 1 1  
l l l l l l Z l l l  
NSEG 11 --- AIQC9AFT PERFORMANCE  ROGRAN n1/11/77 tn.oo.30. 
TEST PRORLEM NO. 1 ..... TOTAL RANGE TO RE  DETF?MINEO. ITE94TF TO F I N D  WFIGHT AT  END 05 ..... CRUISE. NO IN-FLIGHT  eNGINE  SCALING PFOUESTEO. 
SEARCH  AT CONSTANT SPECIFIC ENERGY 
END MACfl NUMBER =0.8. 
EN0 ~LTITUOE=2OOOO. 
PROPULSIVE NODE = DUAL 
THRUST = YINI3UM ALLOWABLE 
ENZ) 
.80000 20000.  3 . 0 0 0 0   1 . 0 0 0 0  0. .. . 
COMPUTE L O I T E 9  FUEL ALLOWANCE 
SEGMENT(141. OPTION(l7). 
LOITER  TIME=5.01  IMINUTESI 
THRUST-THRUST PEPUIREO 
0. 0. 0.  
END 
... 5.0000 1.ooao 
FLY  LINEAR  MACH-ALTITUDE  PATH 
SEGMENTIISI.  OPTION(1). 
END MACH NUMqER =0.8. 
END LLTITUOF=45000.. 
PROPULSIVE MOO€ = DUAL 
THRUST = 'IAXIMUM AVAILPBLE 
EN0 
. 8 0 0 0 0  45000.  3 . 0 0 0 0  4 .0000  0 .  .. . 
SEGflFNT(lh1.  f lPTION(71. 
PANGE=200.. V.V. 
T H ~ I J S T  = THPUST a c a u I e r n  
0.  
EN0 
0 .  0 .  1 . o o o o  200.00  .. . 
USE MAX L /O AS BASIS FOR SELECTION 
SEARCH AT COYSTANT SPECIFIC ENERGY 
SEGMENT( 1 7 )  OPTION( l1 ,  
END MACH NUHBER = O .  8 .  
EN0  ALTITUDE=20000.~  
PROPULSIVE MODE = OUPL 
THRUST = 'IINIMUV ALLOWABLE 
. 8 0 0 0 0  7 0 0 0 0 .  3 . 0 0 0 0  
EN0 
... 
SEGMFNT(l8).  OPTION(17). 
LOITEQ TIHE=S.O. IH INUTESI  
COHPUTF LOITE!?  FUEL ALLOWANCE 
THRUST=THSUST RFPUIQEO 
0. 0 .  0 .  
EN0 
.. . 
FLY  LINEAR MPCH-ALTITUOE  PATH 
SEGMENTlI91. O P T I O N ~ I I ~  
ENO LLTITUOE=lOOO.l 
END  MACH  NUMSER r0.6. 
PROPULSIVE m o r  = DUAL 
1 . 0 0 0 0  0 .  
5 . 0 0 0 0  1.0000 
5 1 2 1 0  0 .  
5 1 0 1 0  2 . 0 0 0 0  
5 1 0 1 0  2 . 0 0 0 0  
1 n .  
1 7  0 .  
1 n. 
7 n .  
1 0 .  
1 7  0 .  
PAGE 13 
1 1 1 1 1 1 2 1 1 1  
l l l l l l 2 1 1 1  
l l l l l l 2 l l l  
1111112111 
l l l l l l 2 l l l  
1111112111 
1.8 
TM9UFT E YINI'4U'I  ALL9UARLE 
END 
. K O ~ O O  1900.0 7.3[1110 4 . 0 0 0 0  .. . 
360.0 DEG 1.8 G TURNS 
COMPUTE  COMBAT FUEL ALLOWANCE 
THQUST = THRUST REQUIRED 
SFGWENT(20).  OPTION(l7). 
END 
0. S60.00 1.8000 0 .  ... 
FLY  LINEAR  M4CH-ALTITUDE P A l K  
SEGMENT(Z1l OPTION(1) 
END MACH  NUMBER = 0 . 3 .  
EN0  ALTITUO€=~O.OI 
PROPULSIVE MODE = DUAL 
THRUST = YINIMUM ALLOWABLE 
.20000 
END 
5cJ.000 3.0000 5.0000 ..... 
8 1 / 1 1 / 7 7  1n.oo.m. 
TO 9F CETFQMlNFD. 1 T E " P l r  TO FIND  HEIGHT AT  END OF 
TN-FLIGHT ENGINF F C l L I N G  DFOUESTEO. 
TEST Oii'WLEM NO, 1 
a .  5 1 P l O  1. 
0 .  
0. 
5 1 0 1 0  3.0000 
S E G M E N T I Z 2 ) . O P T I O N ~ 2 2 ~ ~  
STAeT LOOP AT BEGINNING O F  SEGPiENT(lZ)---WEIGHT I S  TO OE VAQIFD 
F I N I S H  LOOD AT E N @  OF S E G M E N T ( 2 l l ~ - b 7 E I G H T   I S  T O  RE S A T I S F I E D  
NUMBER O F  ITEsATIONS=Z.. 




1.0000 1. O Q O O  .42178E+16 12.000  21.000  51210 0. 
PROPULSIVE YOOE=DUAL 
THRUST = MINIMUM  ALLOYABLE 
COMPUTE LANOING PERFORMANCE 
€NO 'IISSION 
0.  0 .  0.  0 .  1.1000 5 1 2 1 0  C.0000  
1 ?. 
PAGF 1s 
i l l l l l P l l l  
17 1. . 1111112111 
1 1. 1 1 1 1 1 1 2 1 1 1  
2 2  2.0000 1 1 1 1 1 1 2 1 1 1  
I? 0 .
SUN 
E N C  O F  NSEGIT  IYPUT FOR C U R ~ F N T  CPSEI 0 INPUT ERQOPS OETECTFD. 




. 2 O O O O  
3 0. 
2.ooor l  
4 .50000 
5 . 6 0 0 1 1  
h . 8 0 0 0 0  
7 .950011 
6 1.5000 
9 2.f i00q 
10 
11 
1 2  
3 . ' 1 0 0 2  
0. 
13 
1 4  
. a 0 0 0 0  
0. 










. b o 0 0 0  
0. 
2 1  
2 7  
73 0 .  
1.00OI) 
2.90011 
. z o o n o  
0 .  '1. 
0 .  
9 C O O . O  
5 0 0 0 . 0  
81500. 
40500. 




? O O O O .  
45000. 
0. 




1 0 0 0 . 0  
3h0.00 
50.000 
1 . 0 0 0 0  
0. 
.75000EtOh 3.5000 l P O f l  .o 
3.0000 
0 .  
.375OOrtO6 65932. 
5 . 0 0 0 0  t . O O O O  
0 .  
0 .  & . n o o n  0 .  
0 .  
4 . 0 0 0 0  0 .  
0 .  
4 . 0 0 0 0  0. 
0 .  
4.00011 0 .  ' 
4 . 0 0 0 0  0 .  
0 .  
0 .  
4.onoo a. 
0 .  
5.r)ooo 0 .  
4 .oo! lo  0 .  
e. 
0 .  5 . 0 0 0 0  ~1.0000 
0 .  
4 . 0 0 0 0  0. 
3 . 0 0 0 0  
1 . 0 0 0 0  ' D O .  0 0  
0 .  
1.0000 0 .  
5.r1000 
3.0000 4.000@ 0. 
1 . B O O O  
1.6000 0. 
3 . 0 0 0 0  
0 .  
4 . 0 0 0 0  0. 
.4217eFtO6 1 2 . 0 0 0  z1.000 
.5OOOOFtOb 0 .  
3 . 0 0 0 0  1 . 0 0 ~ 0  0. 
~ . o o n o  
0. 0 .  1 . o n o o  

















1 7  
1 
1 7  
I 
7 2  
1 7  
CUYULATIVt CoU 11'5 = 4 . 4 1 0 0  CDU T I W E  USFD IN PPEVIOUS TAYY = 4.41'30 
RGSAVE 
11 . 7 5 0 0 C t 0 6  0. 
I T 2  H T  H FUF L RUN*++ AM TPCt+t  
. 2 0 0 0  n .  0. 7.  1 . 0 0 "  - 0 .  9 .  2 1  
Y N Z Z  E l 0  i l l  OPTIOY 
IJKPACK 7 1  510CO 5 1 1 r( C .  17 
0 .  1. 0. 5.0000 7 . 0 0 0 0  51000 7 . 0 0 0 0  17 0. 1 1 1 l l l 2 1 1 1  
20 
" 
NSEG I1 --- AIRCDAFT PEQFOSMANCE PROGRAM 0 1 / 1 1 l 7 7  18.00.35. 
TEST PROBLEM NO. 1 ..... TOTAL RANGE TO BE OETE3MINED. ITESATFT TO F I N O  WFIGHT AT EN0  OF ..... CRUISE. NO IN-FLIGHT  CNGINE  SCALING REOUESTED. 
PAGE 18 
WING QEFERENCE AREA (SF) SREF = 
FLAT  PLATE DRAG COEFF OF  GEAR 
FLAT  PLATE ARFA  OF GFAR (SF1 SPLG = 
GROUNO ROLL @ O O Y  AYGLE IOEG) 
COPLG = 
MAXIMUM 5ROUNn SnTATIDN ANGLE (DEG) AWAXG = 
AG = 
THEORETICAL WING ASPECT RATIO 
WING INCIOENCE  (I)EGI  WINCIO= 
WING LEADING EOGE SWFEP  ANGLC (CEGl 
ARTHEO= 
WSLEFC= 
TOTAL L I F T   L I F T  CU4VE  SLOPE  (PER DEG) 
L I F T  COEF  AT ZE?O ANGLE OF ATTACK 
CLATOT= 
WING TAPER RATIO 
CLO = 
TP.ATIO= 
GROUNO ROLL  ERICTION  COEFFICIENT 
INDUCED ORAG FACTO?  FK = 
DRAG COEFF AT ZESO L I F T  
GRNOFTZ 
CDO = 
WEIGHT L T  STPRT OF TAKE-OFF I L B )  
TAKE-OFF THRUST ( L 9 )  
W O  = 
FNO = 
FUEL FLOW RATE (LBS/HD) 
SPECIFIC  FUEL CONSUMPTION  (l.O/HR) 
FFR = 
SPECIFIC  IMPULSE AT TAKE-OFF I S E C l  
SFC = 
FLAP SPAN TO EYPOSFD WING SPAN RATIO 
X I S 0  = 
BF09EX= 
FLAPOEFLECTIOY ('3EG) 
4VERAGE FLAP CHOQD T O  HING C H O S O  RATIO 
FLAPDT= 
CFOCAV= 
INPUT TO TAKEOFF  CALCULATIONS 
8983.800 
200.0000 
. 5 0 0 0 0 0 0  
.2500000 
- ~ 7 0 0 0 0 8 0  
20.00000 
6 0 . 0 0 0 0 0  
.5POOllOOE-01 
. 2 0 0 0 0 0 0  
. 1 8 9 0 0 0 0  
.2500000E-01 







20 .00000  
. 1 5 0 0 0 0 0  
2.0000011 
8. 
NSEG I T  --- AIRCRAFT PERFORMANCE PROGSAW Ol/Li /77  18.00.36. 
..... -TOTAL RANGE T O  BF: OETESWINEO. .ITESATE TO F I N O  WEIGHT AT END OF ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING PEOUESTEO. 
TFST PQOBLEM NO. 1 
PAGE 19 
OUTPUT FROM TAKEOFF  CALCULATIONS 
MAXIMUM  WING L I F T  COEFFICIENT CLMAX = 1 . 1 0 4 5 2 1  
MAXIHUH'WING  PLUS  FLAP L IFT   COEFFIC IENT 
GPOUNO R O T l T I O N  WING L I F T   C O E F F I C I E N T  
I)ELCLF= . l o 0 7 1 3 3  
CLU = .B808903 
GROUNO ROT4TION WING PLUS FLAP  L IFT  COEFFICIENT  CLUF = 1 . 0 6 1 6 0 4  
GROUND ROLL L I F T   C W F T I C I E N T  CLG = - .2335179E-01 
L I F T   C O E F F I C I E N T  AT OBSTACLE 
GROUNO POLL O P A G  C O E F I I C I E N T  
CL50 = .E768456 
GROUNO ROTATION DP4G COEFFICIENT 
COG = .2063179E-01 
COU = .1965757 
GROUNO ROTATION BODY ANGLE  (OEGI 
ORAG COEFFICIENT AT OBSTACLE GO50 = . 1351084  
AU = 19 .33286  
ANG. OF ATTACK F O R  MAYTMUM L I F T  COEFF (DE(;) A m A X  = 23.76217 
POWER OFF STALL SPEED (KNOTS) 
FLIGHT SPFEO  CORRESPONOING TO CLUF  (KNOTS) 
VSTAL = 130 .2509  
VU = 152.1171 
FLIGHT SPEED AT  OBSTACLE (KNOTS)  V50 = 167 .3288  
GROUNO ROLL  OISTdNCE ( F T )  KG =.. 2485.358 
TAKE-OFF OIST4NCE OVER OBSTACLE (FT)  
GROUND ROLL  TIME  ISEC) 
X50  = 3459.222 
TG = 19.3b7r)r) 
TAKE-OFF TIME (SEC) 7 5 0  = 23.U9975 
FUEL USED FOR TAKE-OFF I L B )  
WEIGHT AT OESTACLE I L B I  
RATE  OF C L I M 5  AT OBSTACLE I F P S )  
FLICHT  PATH ANGLE AT OBSTACLE (OEG)  
, -kAP  LIFT  COEFFICIENT  INCPEMENT 
CLHAXF= 1 .2nsz30  
oELn = ~ P S L Z B Z  
wso = 755211.1 
ROC = 83.85105 
GAHSO = 17 .25853  
3. ****** XCLECT  END OPTION 17 *****m 
Y T  = .74521EtO6 H = 50.000 A W  = -25313 
T I M E  = 0 .  RANGE = 8 .  FUEL = 0.  
t++ t++  ++t  t++ +++ ++t tt+ +tt  t++ tt+ tt+  t+t t++ +t+ t+t t++  t++  +t+ +++ ++t +++ t+t t+4 +++ +++ ++t t++ +++ +*+ ++t 
CUMULATIVE  CPU T I %  = 5.5270 CPU TIME USE0 I N  PREVIOUS T I S K  = .10001 
RCSAVE 
I T 2  YT I 4  A l l  1 ACC++ FUEL RUN+++ xnzz E l 0  E l l  OPTION 
21 
I 
NSFG I1 --- AIPC2AFT PEPFO?WANCE PROGRAM 01/11/77 11.00.37. 
..... TOTAL RANGE TO  RE OETESWINEO. ITERPTE TO F I N D  WEIGHT  4T END OF ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
TEST PQOBLEW NO. 1 
PAGE 20 
T IME 
0 . 0 0 0 ’  
.053 
. l o 2  
. 1 4 8  
. I 9 2  
.234 












. b 8 4  
.714 





. 4  3651 
. 5 7 6 P 2  
. 7 1 6 3 4  
.95575 
.39559 
1 . 1 3 5 1  
1.2775 
































7 x 9 2 ~ .  
LINEAR WACH ALTITUDE  CLIP43  OATH  ISTOQY 
FUEL 








3 9 3 2 .  





6 2 3 1 .  
6 5 ~ 7 .  
6976. 









6 4 0 .  
I R R .  
9.55. 
1 0 3 2 .  
1230. 
1 3 7 7 .  
1525. 
1672. 
l n 2 o .  
1967. 
2115. 
7 2 6 2 .  









, 2 7 9  







3 7 7  
.389 
.LO1 
. 4 1 4  















z o n .  
216. 
2 2 4 .  
232. 
2 4 0 .  



















9 . 8 7  
9.Ah 
9 . ~ 2  










8 . 8 1  
9 . r n  

































t . 9 2 r i  
I. 9280 










t t t  + t t  + t t  t + t  t t t  t t t  t t t  t t t  t t t  + t +  .tt + t t  t t *  t t +  t t t  t t t  t * t  + t t  t t +  t t t  + t t  t + t  t t t  + t t  t t t  t t t  t t +  t t t  t t t  t t t  
CUMULATIVE CDU TIME = 5 . 5 3 1 0  CPU TIME USED I N  PFVTOUS TASK = 1.1040 
PGSAVE 
3 1  . 7 3 5 9 E t 0 6  7103. 
I T Z  WT AP FUEL R U N t t +  T I C + + ,  
.sono . I Z ~ O F - O I  8 2 ~ .  2.934 1.000 -0. 0. 1 
X Y Z Z  E l 0  E l l  OPTION 
UNPACK 4 1  5 1 1 c o  5 I 1 0 n .  1 
. 6 0 0 0 0  5’3011.0 n. 4 . n o o o  0. 51100 0 .  I 0 .  l l l l l l 2 l l l  
22 
NSFG I 1  --- AIPC4AFT PFRFORWANCE  PROGR M 0 lfllf 7 7  18.00.39. 
TEST PSOBLEH NO. 1 ..... ~ O T A L  RANGE TO BE OETEQNINEO. ITEPATE TO FIND  HEIGHT A T  END OF ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING REQUESTED. 
PAGE 2 1  
T IHE 
0 . 0 0 0  
,015 
. 0 30 
. 0 45 
- 0 6 0  
.075 
. 0 8 9  
1 0 4  
. I 1 8  
. I 3 3  
.147 
- 1 6 2  




- 2 3 3  
.24 7 
. 2 6 1  
.e75 
. z e 9  
R4NGE HEIGHT 
n. 736920. 
.80803€-01  736762.  
e16200 
.24359 
. T E 5 5 8  
4 0  796 
-49074 
- 5 7 3 9 1  
- 6 5 7 4 8  
- 7 4 1 4 4  
. 4 2 5 ~ 2  
,91059 
.99577 
1 . 0 8 1 4  
1.1673 
1 . 2 5 3 7  
1.3405 











7 3 5 4 7 0 1  
735313.  



















1 1 4 0 .  
1 2 9 9 .  









2 8 4 8 .  
2999. 
3 1 4 9 .  
ALTITUDE 
3000.  






3 7 0 0 .  
3800. 
3900. 
4 0 0 0 .  
4 1 0 0 .  
4200. 





4 9 0 0 .  
4 9 0 0 .  
5000.  
= 5 0 0 C . O  
= .95731?-01 RANGF = 2.9343 
MACH NO. 
- 5 0 0  
- 5 0 5  
. s i 0  
- 5 1 5  




- 5 4 0  
.555 
.550 
- 5 5 5  
.56@ 
.5 65 
- 5 7 0  
.5 75  
,580 

















3f i7.  
365.  
















11 .21  




10 .95  
1 0 . 9 0  
lO . f l5  
1 0 . 8 0  
10 .76  
10 .71  
lO.fi6 
1 f l . h l  
10.57 













































t t t  t+ t  t t t  t t t  t t t  t t t  t t t  t + t  t t *  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t +  t v t  t t t  + t t  + t +  t t t  t t t  t t t  t + t  t c t  t t t  c t t  t t i  + t +  
CUHULATIVE CPU TIME = 6.6770 CPU T I Y E  USED I N   W f V I O U S  TASK = .99600 
RGSAVE 
41  .7338E+06 5 0 0 0 .  
I T 2  HT, H A t 4  FUEL R U N + t t  T A C t t t  
.6000 - 4 8 1 3 E - 0 2  3149.   1 .692 1.ono - 0 .  0 .  I 
XNZZ E l 0  E L 1  O P T I O N  
UNPACK 5 1  5 1 1 0 0  
. 8 0 0 0 0  21500.  0. 
5 1 1 0 0. 1 
4 . 0 0 0 0  0 .  51100 0 .  1 0 .  1 1 1 1 1 1 2 1 1 1  
23 
I I .  
NSEG I f  --- AIQCSAFT PERFOPYANCE  PROGRAM 0 1 / 1 1 / 7 7  18.00.40. 
TIME 
0 . 0 0 0  
,067  
.135 
. 2 0 4  
.273 
- 3 4 2  
. 4 1 3  
. 4 8 3  
. 5 5 5  
.627 
. T O O  
.774 
.849 
- 9 2 5  




1 . 3 2 1  
1.404 
1 . 4 8 8  
9ANtE 





















6. *+**** XCLECT EN9 
UT 
TIME 






































8 8 8 0 .  
9526. 
. l r117€*05 
. 1 0 8 1 E t 0 5  
.1144E+05 
. 1 2 0 5 E t 0 5  
.1269F+05 










1 1 6 0 0 .  
124?5.  
1 3 2 5 0 .  
14075.  
1 4 9 0 0 .  
1 5 7 7 5 .  
1 6 5 5 0 .  
17375.  





= .7204bE+OB H = 21500. 
= . l o 0 5 4  PPNGE = 4 .6258 
OPTI9N 1 " * C * Z  
VACH NO. 




. f i 40  
- 6 5 0  
.660 
.670 












. 0 0 0  







411 .  
41fi .  
421. 
4 7 6 .  
4 7 1 .  
436. 





















1 5 . 5 7  
l q . 2 4  
1 4 . 9 0  
14.56 
14.21 
1 T . 8 p .  
13.55 
13.2? 
12 .8 !  
12.54 






















~ 4 0 7 4 4 . 6  
74377fi.2 
2 3 8 9 7 5 . 4  
233897.4 

















1 . 8 8 8 0  
1.8794 
1.8698 
1 . 8 6 0 0  
1.n5ot  
1.8403 
t++ +t+ t t t  t t+  ++t t t t  t t t  + t t  +++ t+t  t t+ t t +  t t+  t++ t + c  + t+  t++  t++ ++t +t  t t+  t 4 t  t t+  +t t  t t t  t t t  +t+ t t t  t t t  t t+  
CUMULATIVE CPU TIMF = 7.7150 CPU TIME USED IN PREVIOUS T A S K  = 1 .n880  
RGSAVE 
5 1   . 7 2 0 5 E t O 6   . 2 1 5 0 E + 0 5  - 8 0 0 0  
I T 2  UT H AM T A C t t t  FUEL l i l l N + + +  
. 2 4 8 1 € - 0 1  .1331€+05 10.63 1 . 0 o c  
XN7Z FLO F l l  OPTION 
-0. n .  1 
UNPACK 61 5 1 1 0 0  5 1 1 0 0 .  1 
.95000 e s o o e .  0 .  4 . 0 0 0 0  0 .  5 1 1 0 0  n. I 0 .  1 1 1 1 1 1 2 1 1 1  
24 
W E G  I1 --- AIPC9AFT PE?FClPHPNCF  PRnGDAH 0 1 / 1 1 / 7 7  lII.00.Lll .  
T I H E  
0 . 0 0 0  
a 0 4 6  
- 0 9 1  
- 1 3 7  
a 1 8 4  
. 2 3 1  
. 2 7 8  
. 3 2 5  
. 3 7 3  
a 4 2 1  
. 4h9 
. 5 1 8  
. 5 h 7  
a617 
. 6 6 7  
a 7 1 7  
. 7 6 9  
.E20 
.a73 
a 9 2 6  
. 9 7 9  
QAIIGE 
0 .  
.36690 
. 7 3 n ~ 4  
1. 1167 
1.4992 
1.  8878 
7.2821 
2.6824 
3 . 0 ~ ~ 8  
3.301? 
1.9199 
4 . 3 4 4 8  
4 . 7 7 6 1  










7 1 9 8 3 1 .  
719507. 
71918P. 
















0. 2 1 5 0 0 .  
325.3  2 1 8 7 5 .  
649.7  2 7 2 5 0 .  
973.2 2 2 6 1 5 .  
1296. 7300C.  
1618.  2 3 7 7 5 .  
1940.  2 3 7 5 0 .  
2 2 h l .  2 4 1 2 5 .  
7 5 8 2 .  2 4 5 0 0 .  
7903. 24975.  
3223 .  2 5 2 5 0 .  
3 5 4 2 .  25b25.  
3 8 h 2 .  2 6 0 0 0 .  
4181. 2 6 3 7 5 .  
4 5 0 0 .  2 6 7 5 0 .  
L819.  2 7 1 2 5 .  
5140.  27500.  
5 P h l .  ~ ~ ( 1 7 5 .  
5 7 8 3 .  2 8 2 5 0 .  
6 1 0 7 .  ~ ~ 6 2 5 .  
6 4 3 1 .  2 9 0 0 0 .  
= .71405E+06 
OPTION 1 ..*... 
n = 2 9 0 0 1 .  
T I W  = .12535 RANGE = 15.252 
.a00 5 8 8 .  
,907 492. 
a915 49h. 
.a22 500.  
. n n  503. 
.n3? 5 0 7 .  
.8*5  511.  
. 8 5 2   5 1 5 .  
.Rho 518. 
- 8 6 7   5 2 2 .  
.a75 5 2 6 .  
. n 8 2  579. 
.890 533.  
,997   537 .  
.905 540.  
, 9 1 2   5 4 4 .  
-920  5 4 8 .  
.927 5 5 1 .  
.935 5 5 5 .  
.94? 5 5 8 .  
.950 5 6 2 .  
AH = .95000 
FUEL 5 13798. 
GPHIO 
9.5'. 
9 .48  
q.35 
9.22 
9 . 0 8  
8.95 
9 . 1 2  
n.69 
P . 5 1  
8.4% 
8.37  
8 . 2 0  
8 . o n  
7.9c  




7 .78  
7 . 1 5  
7 .08  
NET THPUST 
73Z882.0  
2 3 2 4 0 6 . 1  
7 3 0 9 7 2 . 9  
2 2 9 2 4 1 . 5  
277652.0  
2 2 6 1 0 4 . 2  
2 2 6 5 1 5 . 9  
















1 . 8 4 0 G  
1 . R 3 6 Z  
t.n32n1 
1 . ~ 2 9 2  
1 . 8 2 6 0  
1 . 8 Z P 8  
1.8196 
1 . 8 1 6 4  
1 .8131 
1 . 8 0 9 7  
l u P O f i 3  
1.8029 
1 .7994 
1 . 7 9 5 ~  
1.7924 
1 .7890 





CUHULPTIVE CPU TIME = 8 .7730 CPU TIME USFO IN PREVIOUS TASK = I.OORO 
RGSAVE 
6 1  .714OE+O6 .2900E+05 .9500 
I T 2  U T  H A" T A C t t t  FUEL RUN*++ 
.1632E-01 6 4 1 1 .  8.504 1 . 0 0 0  -0.   0 .  I 
XNZZ E l 0  E L I  OPTION 
UHPACK 
1.5000 
7 1   5 1 1 0 0  5 
40500.  0 .  
1 I 
4.0000 0 .  
0 
5 1 1 0 0  0 .  
0. I 
I 0 .  1111112111 
25 
P4GF 2, 




. b o 0  
.537 
- 6 1 6  
. 8 1  b 
.9&7 
1.076 
1 . 2 0 1  
1 . 3 3 0  
l.kbO 
1.590 




2 . 2 8 4  




0 .  
1.2331 
2.5297 
x . a n o s  
5.7'127 
















w r w r  
rlC050. 
T 1 3 Z b Z .  
r1zb50. 
7 1 1 6 1 7 .  
7lOlh8. 
7 0 9 9 0 3 .  
119021.  
708191 .  
7 1 7 1 8 7 .  











6 w t n 1 .  














1 7 0 5 0 .  
37625. 







WSEG I1 --- PISCRAFT PERFORRPNCE PROG9PH 01111177 18.00.45. 
TEST PROBLEM NO. I 
...a. TOTciL RPNGE  TO BE DETERUINEO. ITESPTE TO FIND N E I G H 1  nT EN0 OF 




- 4 8 0  
a 7 2 0  




























3 6 ~ 7 2 ~ .  
40 .555 
44.432 








LINEPR MnCH ALTITUOE  CLIMB PPTH HIST091 
U E I G H I  FUEL PLr lTUOE RP.CH NO. V IKNOTSI 
0. 
1 4 1 2 .  
2827.  
4236. 




. 1 0 8 2 € * 0 5  
.Y269EtO5 
.1335E*05 










4 0 5 0 0 .  









4 6 7 3 5 .  
4 7 3 5 9 .  
47983.  




5 1 1 0 0 .  
5 1 7 2 4 .  








1 .830 1049.  
1.985 108U. 
1.9%0 1 1 1 2 .  
1.995 1144.  
2 .050 1 1 7 5 .  
2.105 1207. 
2.160 1238. 
2.215 1 2 7 0 ,  




2.490 1427.  
2 .545 1459.  
2.600 '1490. 
An = z.hauo 
FUEL = 16863. 
GAR70 
1 . 6 ~  
1.65  






1 . 5 7  
1 . 5 6  
1.54 
1 .52  
1 . 5 1  
1 . 5 1  
1 . 5 1  
1 . 5 1  
1.51 
1 .51  
1 .50  




























1 . 9 0 7 2  
1 .8891 
1 .0763 




I . B H O  
1.8622 
1.8673 









+++ +++ ,+* +** ++t +++ +++ +++ + + +  * *+  ++* ++*   ++*  I++ t++ *++ +++ +*+ +t+ + + +  **+ ttt +*+  +** t t +  +*+ +++ +++ *++ *++ 
CUMULATIVF SPU T I R E  i 12.051 CPU TIME USE9 I N  PREVIOUS TASK = 1.8750 
112 
RGSPVE 
8 1  .6717E*06  .5297E+05 2.600 
H UT nn T&C++* FUEL RUN++* 
.6570E-01  .2547E+05  75.66  1.000 -0. 0 .  1 
YNZ7 El0 E l l  DPTIOU 
UNPPCY. 
2.9000 
91 5 1 1 0 0  5 
57540. 0. 
1 1 




L O .  1111112111 
27 
11°F 
0 . 0 0 0  
.040 
. 0 8 3  
. I 2 7  
, 171  
.715  
.2hO 
. 3 0  'I 
. 3 4 9  
.39* 
.439 
.bo' .  
.530 
,575 
. b 2 2  
. h 6 8  
. T I Q  
, 1 6 1  
, 8 0 8  
. a 5 5  
.PO2 
0 .  
291.2 
612.9 
9 3 6 . 1  
1 2 6 0 .  
1586.  




3236 .  
7 s 7 0 .  
3 9 1 6 .  
5 2 L . l .  








NSEG I1 --- AIRC7AFT PEPFOPMANCE PROGRAM 0 1/11 I 7 7  10.00.50. 
TEST PeonLEM NO. 1 ..... TOTAL  QANGE TO RE OETESMINEO. ITERATE TO F I N D  WEIGHT AT EN0 OF ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING REQUESTED. 
PAGE 2 7  
LINEAR WACH ALTITUCE CLIME PATH  HISTOPV 
TIME RANGF HEIGHT FUEL ALTITUOE MACH NO. V (KNOTS)  GAH70 NET THRUST SFC 
0 . 0 0 0  0 .  665056. 0. 5 7560 2.900 1662. 5.57 224661.8 1.9766 
-026 .70816 664867. 188.4 5 7 9 6 0 .  2.905 1 6 6 5 .  5.50 220817.5 1.9780 
- 0 5 2  1.4349 664678. 378.1 58379.  2.910 1668. 5.36 216995.1  1 .9801 
- 0 7 9  2.1804 664487. 569.2 58799.  2.915 1671. 5.22 213355.1 1 9 7 9 9  
I 
,106 2.9458 -6h4294.  761.7  59218. 2.920 1674.  5.08  209642.1 1.9819 
,135  3.7322  664200.  955.9  59638.  2.925  1677.  4.95  205978.6  1.9839 
-164  4 .5406  663904.   1152.   60050.   2 .930  1679.   6 .81 202389.6 1.9859 
-193  5 .3718  663706.   1350.   60477.   2 .935 1682. 4.68 198863.9 1.9880 
-224 6.2268  663506.   1549.   60897.  2.96Ll 1685.  4.55,  1953nc.8 1.990  
.255  7.1070  663305.  1751.  61316.  2.945 1688. 4-42 191952.0  1.9922 
.208  8.0135  663100.  1955   61736.  2.950 1691. 6-29 188567.5  1.9944 
. 3 P i  
.355 
- 3 9 0  





- 6 2 6  
- 6 7 3  
11. **L*.. 
+++ +++  + + +  
8.3477 662894. 2162. 62156. 2.955 1 6 9 5 .  4.16 185270.1 
9.9107 662685. 2371. 62575.  2.960 1697. 4.04 182016.1 
10.904 662473. 2582. 62935. 2.965 170 0 .  3.91 178805.2 
11.930 662259. 2797. 63415. 2.970 1702.  3.79 175636.9 
12 -990 662041 .  3014. 6 3   8 3 4 .  2.975 1 7 0 5 .  3.66 172532.4 
1 4 . 0 ~  661821. 3235. 64254. 2.980 1708. 3.54 169488.1 
15.219 661597.  3459. 64673. 2.985 1711. 3.52 166683.8 
16.393 661369. 3687.  65093.  2.990 1716. 3.30 163519.1  
17.610 661137. 3929. 65512. 7.995 1717.  3.09 160595.4 
18.959 660884. 4171. 65932.  3 . 0 0 0  1 7 2 0 .  2.93 157688.4  
XCLECT E N 0  OPTION 1 **-*-+ 
Y T  = .66088E+06 H = 65932. AM = 3 . 0 0 0 0  
TIME = - 2 6 7 3 1  RANGE = 154.89 FUEL = 6659.Q 
+!+ +++ +++ +++ + + +  + + +  +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 
CUMULATIVE CPU TIME = 15.383 CPU TIME USED I N  PREVIOUS TASK = 1.8780 
RGSIVE 
I T  Z 
101  .6609E+O6  .6593E+05 3.000 .1122E-01  4171. 18.96 1.000 -0 .  0. 1 
UT. H A W  TIC+++  FUEL RUN+++ XNZZ E l 0  e l l  OPTION 
UNPACK 111 SlOlO 5 1 0 1 0   1 0 .  












+++ +++ +++ 
1 1 1 1 1 1 2 1 1 1  
29 
NSEG I1 --- AIf?CQAFT PERFORMANCE  PROGRA  0 1 / 1 1 / 7 7  18.00.56. 
TEST PROBLEM NO. 1 
e.... TOTAL QA,$GE  TO BE OETERMINEO. ITERATE TO F INO  YEIGHT 'AT  EN0 OF ..... CRUISE. :NO IN-FLIGHT  ENGINE  SCALING,REPUESTEO. 
SEARCH  FOR MACH ALTITUDE  POINT ALONG A CONSTANT ENERGY L I N E  . .  
THE BASIS FOQ SELECTION OF EACH MACH ALTITUOE  POINT WAS MAXIMUM LIFTIDRAG 
TIME 
0 . 0 0 0  
2 7 1  
-486 
704 









































13. ****** XCLECT EN0 
WEIGHT 


















49971 8.  
499643. 
499540. 




1 6 - 3 3  



















OPTION 1 * * *9 * *  











6 0 4 0 2 .  
56522. 
58339.  




4 5 9 0 4 -  





= 2 0 0 0 0 .  
TIME = 1.5255 RANGE = 2174.4 





















. 7 7 1  
,686 





161 8 .  




















= . 8 0 0 0 0  





1 - 7 3  
2.01 
-4.93 
-4 .91  







. '  ' 4 . * 7  
. -.2*'56 
. d1.82 































- e 1 8 3 1 1  
-.15816 
- e 1 4 9 0 5  
"16034  
"11443  
-. 1 1 2 3 2  
- . I 2 3 7 1  
- . I3380 
- . l o 7 8 9  
- 10 295 












+++ +++ + + +  +++ +++ +++ +++ + + +  + + +  +++ +++ * + +  +++ +++ +++ +++ +++  .++ +++ + + +  +++ + + +  +++ +++ + + +  +++ + + +  +++ +++ +++ 
CUMULATIVE CPU TIME = 21.489 CPU T I H E  USE0 I N  PREVIOUS TASK = 5.7560 
RGSAVE 
I T 2  
121  .4965E+06 .2O!JOE+05 . 8 0 0 0  ,2632  3520-   175.8  1 . 0 0 0  -0 .  0 .  1 
UT H  TIC+++  FUEL AM RUN+++ XNZZ E l 0  Ell OPTION 
UNPACK 1 3 1  S t 0 1 0  5 1 
0. 
0 
0.  5.0000 5 1 0 1 0  2.0000  17 0 .  1 . 0 0 0 0  0 .  
1 0  io. 1 7  
l l 1 1 1 1 2 1 l l  
30 
NSEG I1 --- AI2CSAFT PERFOWMAWCE  'PQOGR M 8 1 ~ 1 1 ~ 7 7  . 18.00.58. 
TEST PROBLEM NO. 1 
....e TOTAL QANGE TO BE OETERMINED. ITERATE TO F I N O  HEIGHT 4T END OF 
....e CRUISE. .NO IN-FLIGHT ENGINE  SCALING REQUESTED. 
TIME 
0 . 0 0 0  
- 0 5 7  





. 4 8 0  
- 5 6 8  
- 6 6 2  
.7h3  
. a 7 2  
-991 
1 . 1 2 3  
1 . 2 1 7  
1 .448  
1 .638  
1 .852  
2 . 0 9 4  
2 .373  
2 .699  
RANGE 
0. 




2 .3815  
2 .9576  
3 .5736  
4.2330 
4 .9405  
5 . 7 0 1 4  
6 .5219  
7.4096 
8 .3979  
9.5fi16 
10 .851  
1 2 . 2 8 9  
13.907 
15 .747  
17 .967  




















*n laon.  
90712. 
679943.  








2561 .  
2992. 
9426 
3 8 6 2  9 
4303.. 
4 7 5 9 .  
5202 .  
5674 .  
6195.  
6737 
7 3 0 s  . 
7906.  
n 5 4 8 .  
9244. 
ALTITUDE 





26250 .  
27500 .  
28750.  
3 0 0 0 0 .  








41250 .  
42500 .  
43750 .  
. 1001€+05  4 5 0 0 0 .  
= .47994E+O6 H = 4 5 0 0 0 .  
O P T I O N  1 * * * e * *  








. B O O  
,800  
.no0 
. B O O  
. a 0 0  
, 8 0 0  
, 8 0 0  
. B O O  
. B O O  
. B O O  
,800  
.a00  
. B O O  
.no0  
. B O O  
fin 
V (KNOTS) 
591 .  
489. 
486 .  
481.  
581 .  
479.  
576 .  
475. 
4 7 1 .  
469.  
566.  
463 .  
461.  
4 5 9 .  
559 .  
5 5 9 .  
459 .  
559 .  
459 .  
559 .  
4 5 9 .  
= . 8 0 0 0 0  
FUEL = 6524.1 
C A W 0  
26 .20  
25.50 
25 .13  
22.79 
21.50 
2 0 . 2 5  
19.05 
1 7 . 8 9  
1 6 . 7 6  
15.66 
1 5 - 5 9  
13.55 
12 .40  
111.89 
9 .54  
8.611 
7 . 6 9  
6 . 8 1  
5 .96  
5 .13  







195172 .3  
185733.5 
176794 .7  
168152 .8  
159820 .3  
151831 .9  
144161 .3  
1 3 6 7 ~ 4 . 3  
129607.8 
122037.0 
114906 .4  
108188.2 
101058 .1  
95893 .42  








1 .7892  
1 .7713  
1.7504 
1 .7293  
1 .7084  
1 .6876  
1.6668 
1 .6461  
1.6255 
1.6067 
1 .6072  
1.6078 
1 .6084  
1 .6091  
1 .6099  
l .f i lO8 
1 .6119  
+++ +++ +++ +,+ +++ +++ +++ ++, +++ + + +  +++ +++ ,++ ++, +++ + + +  ,+, +++ +++ +++ ++, + + +  +++ +++ +++ +++ .++ + + +  +++ +++ 
CUMULATIVE CPU TIME = 22 .593  CPU TIME USED I N  PREVIOUS TASK 1 .0660  
RGSAVE 
IT2 WT H AU T ac++ FUEL RUN+++ 
141  .4799E+06  .45 0€+05 , 8 0 0 0  .4599€-01  .lOOlE+O5  20.36 1 .000  -0 .  0 .  1 
X N Z Z  €10 E l 1  OPTION 
UNPACK 1 5 1   5 1 0 1 0  5 1 0 1 0  111. 7 
0 .  0 .  0 .  1 .0000 200.00  51010 0. 7 0 .  1111112111 
31 
NSFG 11 --- AIRGGAFT PEPFORMANCE  P OGPAM 0 1 / 1 1 / 7 7  18.01.03. 
TEST PQORLFH NO. 1 ..... TOTAL  RANGE T O  BF DETElMINED.  ITFFATE TO FIND  HEIGHT AT  END qc 
....a CRUISF. NO IN-FLIGHT  ENGINE  SCALING DEQUESTED. 
SEPRCH  FOR  MACH ALTITUDE  POINT ALONG A CONSTANT  ENERGY L INC 
THE BASIS FOR SELECTION OF EACH  ACH ALTITUDE  POINT H I S  HAXIWUM LIFT/CQAG 
CLIMB PATH HISTORV 
TIME 
0 . 0 0 0  
.20 8 
,470 
























8 . 1 0 2 4  
10 .341  
12.615 





























































17. **I*** XCLECT EN0  CPTION 1 *+**.* 
HT = . 4 5 1 2 4 E t 0 6  n 
ALTITUDF 
45000.  
4 2 3 7 3 .  
4 1 4 3 1 .  
















2 5 4 1 3 .  
24470. 
z o o n o .  
= 200110. 
TIME = 2.3532 QANGE = 2570.5 




- 8 4 1  
. 9 3 1  
. 8 2 l  
,811 










- 6 6 4  
- 6 5 0  
.63h 
.621 
. A O O  
AH 
FUEL 
V ( K N O T S )  
459. 
493. 
4 8 7 .  
4 8 2 .  




4 5 3 .  
447. 
441. 
4 3 5 .  
4 2 8 .  






382 .  






















-3.  fi3 





VET  HPUST 
350.9509 
9P1.5631 
1 0 6 4 . 2 6 2  
1102.54? 
1142.424 
1 1 @ 7 . 6 8 6  







































tt+ +++ t++ t t t  t+ t  + t t  +t+ t t t  t t t  t t t  +++ t + +  + t t  t t +  t t ,  + t +  ++ t  ++t  t t +  t t t  + t t  + t t  t++ t + c  t t t  t.t t t +  t++ t t t  t t 4  
CUMULATIVE CPU TIME = 77.109 CPIJ TIME USED I N  PREVIOUS TASY = 4 . 2 0 4 0  
RGSAVE 
IT Z 
161 .4512F+06 .2OOOF+O5 . 8 0 0 0  
WT H AH T A C t t t  
. I 5 1 0  3 1 4 1 .  65.87 
FUFL R U N t + t  
1 . o o n  
XNZ7 E L 0  E l l  OPTION 
-0 .  0 .  I 
UNPACK I 7 1   5 1 0 1 0  5 1 0 
0. 0 .  
L O  lfl. 
0. 
1 7  
5.0000 1 . 0 0 0 0  5 1 0 1 0  2 . 0 0 0 0  1 7  0 .  1 1 1 1 1 1 2 1 1 1  
32 
NSEG I1 --- AIDCRAFT PERFOSMANCE PFOGQAW 8 1 / 1 1 / 7 7  18.01.05. 
TEST PSOBLEM NO. 1 ..... TOTAL RANGE TO B F  DETE9MINED.  ITERATE TO FIND  HFIGHT AT END  OF ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING REQUESTED. 
PAGF 31 
T  IHE 
0 . 0 0 0  
241  
. 4 8 3  
- 7 2 6  
- 9 7 0  
1 . 2 1 5  
1 . 4 6 1  
1 . 7 0 9  
1 . 9 5 9  
2.210 
2 . 4 6 3  
2.71P, 
2 . 9 7 5  
3 . 2 3 4  
3 . 4 9 6  
3 . 7 6 1  
4 . 0 2 8  
4 . 2 9 9  
4 . 5 7 3  
4 . 8 5 0  
5 . 1 3 1  
R A K E  
0. 
1 . 9 5 7 4  
3 . 9 0 4 9  
5 . 8 4 2 8  
7 .   7 7  1.5 
9 . h 9 1 3  
1 1 . 6 0 3  
1 3 . 5 0 6  
1 5 . 4 0 2  
1 7 . 2 9 1  
1 9 . 1 7 4  
21.051 
2 3 . 9 2 3  
2 4 . 7 9 0  
2 5 .  654 
2 3 . 5 1 5  
3 0 . 3 7 4  
3 2 . 2 3 2  
3 4 . 0 9 0  
3 5 . 9 4 0  
3 7 . ~ 0 7  




4 4 5 3 4 0 .  
4 4 5 3 2 1 .  
4 4 5 3 0 7 .  
4 4 5 2 8 2 .  
4 4 5 2 6 2 .  
4 4 5 2 4 0 .  
4 4 5 2 1 9 .  
4 4 5 1 9 6 .  
4 4 5 1 7 4 .  
4 4 5 1 5 0 .  
4 4 5 1 2 6 .  
4 4 5 1 0 1 .  
4 4 5 0 7 5 .  
445048. 
445021. 
4 4 4 9 9 3 .  
4 4 4 9 6 4 .  
4 4 4 9 3 4 .  
4 4 4 9 0 3 .  
4 4 4 8 7 1 .  
4 4 4 8 3 8 .  
LINEAR MACH ALTITUDE  CLIMB  PATH  HISTORY 
FUEL 
0 .  
1n.68 
3 7 . 9 9  
5 7 . 9 0  
7 8 . 3 7  
0 9 . 4 4  
121.1 
1 4 3 . 4  
166.4 
1 9 0 . 0  
214.2 
2 3 9 . 2  
2 6 4 . 9  
2 9 1 . 4  
3 1 0 . 7  
346.8  
3 7 5 . 9  
405.3  
4 3 6 . 8  
4 6 8 . 9  
502 .0  
= .44484E+06 H 
OPTION 1 **e*** 
ALTITUDE 
2 0 0 0 0 .  
1 9 0 5 0 .  
1 8 1 0 0 .  
1 7 2 5 0 .  
1 6 2 0 1 .  
1 5 2 5 0 .  
143OQ. 
13350.  
1 2 4 0 0 .  
1 1 4 5 0 .  
1 0 5 0 0 .  
9 5 5 0 .  
8 6 0 0 .  
7 6 5 0 .  
6 7 0 0 .  
5 7 5 0 .  
4 8 0 0 .  
3 8 5 0 .  
2 9 0 0 .  
1 9 5 0 .  
1 0 0 0 .  
= ~ 1 0 0 0 . 0  
= 2 . 5 8 7 6  RANGE = 2636.4  
MACH NO. 















- 6 5 0  
- 6 4 0  
- 6 3 0  
,620  
- 6 1 0  
.hOO 
A M  
FUEL 
V t KNOTS) 
4 9 1 .  
4 8 7 .  
4 8 2 .  
478 .  
4 7 4 .  
469. 
465 .  
4 6 0 .  
4 5 5 .  
4 5 0 .  
4 4 6 .  
4 4 1 .  
436. 
4 3 1 .  
4 2 6 .  




4 0 1 .  
3 9 5 .  
= . 6 0 0 0 0  
= 5 8 9 8 . 5  
GAM70 
- 4 . 5 6  
-4 .58  
- 4 . 6 0  
- 4 . 6 2  
-4 .64  
-4.66 
- 4 . 6 0  
- 1 . 7 0  
- 4 . 7 2  
- 4 . 7 4  
- 4 . 7 5  
- 4 . 7 6  
- 4 . 7 8  
- 4 . 7 9  
- 4 . 8 0  
- 4 . 8 0  
- 4 . 8 1  
- 4 . 8 1  
-4.81 
- 4 . 8 1  
- 4 . 8 0  
NFT THRUST 
2 4 7 5 . 2 0 4  
2 5 3 7 . 8 0 9  
2601.151 
2 6 6 1 . 6 5 7  
2 7 ? 2 . 1 2 9  
2 7 8 3 . 7 6 9  
2 0 4 5 . 9 7 7  
2 9 0 6 . 6 3 6  
2965.929 
3 0 2 5 . 2 3 6  
3086.292 
3 1 4 8 . 4 3 2  
3 2 1 0 . 5 7 8  
3 2 7 4 . 0 3 5  
3 3 3 9 . 7 3 7  
3 4 0 2 . 4 1 5  
3 4 7 0 . 4 8 8  
3 5 3 9 . 3 4 9  
3 6 0 8 . 4 3 5  
3 6 7 8 . 5 5 7  
3 7 5 1 . 8 7 8  
SFC 
1 . 8 4 9 7  
1 . 8 6 1 2  
1.8669 
1 . 8 6 9 3  
1 . 8 ~ 1 7  
1 . 6 7 3 9  
1 . 8 7 6 1  
1 . 8 7 8 3  
1 . 8 8 0 5  
1 .8829 
1 . 8 8 4 8  
1.8866 
1 . 8 8 8 5  
1 . 8 9 0 2  
1 .8914  
1 .8942 
1 . 8 9 6 2  
1 . 8 9 8 0  
1.8999 
1 . 9 0 1 7  
1.9028 
+++ +++ +++ +++ +++ + + +  + + +  +++ +++ + + +  +++ +++ +++ +++ ++* +++ + + +  +++ +*+ +++ +++ +++ +++ +++ +++ +++ + + +  +++ +++ +++ 
CUMULATIVE CPU TIME = 2 8 . 0 8 9  CPU TIME USED I N  PREVIOUS TASK = . 9 4 2 0 0  
RGSAVE 
I T 2  UT H A M  FUEL RUN+++ 
1 8 1  .4448E+06 1 0 0 0 .  
TAC+++ 
.6000 - 855ZE-01 502.0  37.81 1 . 0 0 0  - 0 .  0. I XNZZ E l 0   E l l  OPTION 
UNPACK 191 5 - ’ : 1 0  
0. 3 6 0 . 0 0  1.8000 0. 
5 1 10. 17 0 1 0  
0. 5 1 0 1 0  3 . 0 0 0 0  17  0. 
33 
11111 I I I 
NSEG I T  --- AIICSAFT PERFOEHANCE PROGCAM 01/11/77 1 8 . 0 1 . 0 6 .  
TEST P90RLEM NO. 1 ..... TOTAL  ?aNGE TO BE  PETFWINED.  ITERPTE TO FIND  HEIGHT CIT EYD OF ..... CRUISF. NO IN-FLIGHT  ENGINE  SCALING RFOUESTEO. 
TIMF 
0 . 0 0 0  
- 1 2 9  
. 2 6 4  
.406 
. 5 5 3  
.70 8 
. 6 6 6  















0 .  













































L I N E A S  MACH ALTITUDE  CLIMB  P4TH H I S T O S V  
FUFL  ALTITUDE WACH NO. V (KNOTS) 
0 .  1000. - 6 0 0  395. 
15.29 952. - 5 8 0  382. 
3 1 . 2 4  905. -560 369. 
47.86 857. - 5 4 0  356. 
h5.13 8 1 0 .  .52O 3 4 3 .  
83.06 7 6 3 .  .5 00 3 3 0 .  
101.6 715. . 4 a n  317. 
120.7 667. , 460  3 0 3 .  
140.2 620. . 4 4 0  290 a 
1 6 0 . 1  572. ,420 2 1 7 .  
190.3 525. . 4 0 0  264. 
2 0 0 . 4  477. , 3 0 0  251. 
220.4 4 3 0 .  - 3 6 0  238. 
7 4 0 . 0  3e2 , 3 4 0  224. 
258.9 335. .32O 211 .  
276.9 288. . 3 0 0  198. 
293.7 240. .2no 185. 
309.2 192. . 260 172. 
323.1 1 4 5 .  - 2 4 0  159. 
335.4 9P.  .e20 145. 
346.1 50. .ZOO 1 3 2 .  
= .44169EtOh H = 50.000 AU = . 2 0 0 0 0  
= 2.6973 RANGE = 2674.2 FUEL = 7 P O l . l  
OPTION 1 *****-  
GPW7P 




- . 5 7  
“52 
-.52 
-. 5 3  
-.54 
- . 5 5  
-.sa 
-. 61 






-1 .45  
-1.80 
- 2 . 0 0  
NET  HSUST 
3751.085 
3774.511 










































+++ ,+, ++ +,+ +++ +++ +++ +++ ,++ + + +  +++ +,+ + + +  ++, + + +  ++, + + *  + t +  +++ ++, ,++ + c t  ,*, .,+ ++, +++ + + +  +++ +++ +++ 
CUMULATIVE CPU TIMF = 29.053 CPU In!? USED I N  PREVIOUS TASK = . 9 2 2 0 0  
I T 2  
2 0 1  .4417E+06 5 0 . 0 0  .PO00 .5049€-01 346.1 13.49  1.000 - 0 .  0 .  I 
RGSAVE 
U T  H AM TAG+++  FUEL PUN++, XNZZ E l 0  E l l  OPTION 
UNPACK 211 51210 5 1 2 10 10. 22  
1.0000 1.0000 .4?178€+06 12.000 21.000 51218 0. 22 2.0000 1111112111 
34 
NJEG 11 --- AIRCQAFT PERFORMANCE  'PROCRP  0 1 / 1 1 / 7 7  18.01.15. 
TEST PROBLEM NO. 1 ..... TOTAL RANGE TO BE DETESMINEO. ITEPATE TO F I N O  WEIGHT AT  €NO OF . .... CRUISE.  'NO  IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
PAGE 3 5  
SEARCH FOP MACH ALTITUOE  POINT ALONG A CONSTANT ENERGY L I N E  
THE B A S I S  FCQ SELSCTTON O F  EACH MACH ALTITUOE POSNT WAS MPXIMUM  LIFT/ORAC, 
T IME 
0 . 0 0 0  
-296 
- 5 1 5  
.8?9 
1 . 1 4 7  
1.468 
1 . 8 0 2  
2. lw? 
2 . 5 0 7  
2 . 8 5 3  
3.277 
3.757 
4 . 2 1 1  
4.173 
5.376 
5 . 9 5 6  
6.906 
8 . 2 4 5  
9.797 













5 5 . 8 0 1  


















4 8 0 0 4 8 .  
4R0038. 
490029.. 
4 9 0 0 Y l .  
45001'2. 














1 0 . 4 2  
17.73 
2 6 - 4 9  
33.35 
41.49 
50 .96  
6 L 3 0  
67 .92  
76.96 
~ 7 . 5 2  









4 3 6 . 1  
7 4 7 6 .  
2 4 .  *I**** YCLECT  END  OPTION 1 ******  























2 0 0 0 0 .  












I . 5 4 0  
1.487 









. E O 1  
I 
= 2 0 0 0 0 .  AY 




1 3 7 1  
1251.  
1 2 2 2 .  





8 8 3 .  
852. 
7 5 2 .  





4 4 7  a 
412. 
16.  
C A M 7 0  
2.27 
-1.51 






- 6 . 0 3  
- 1 . 4 4  
-1.25 
- 2 . 4 7  
-3.07 
-6.76 




-4 .01  
- 4 . 5 6  
-3.33 
-1.45 
= . e o 0 0 0  














-23300 .03  
- 2 0 5 9 3 . ~ 4  






1 9 4 2 . t n 9  
47079.85 
SFC 
-. 1 0 1 2 7  
-.16615 
- . l f iOSl 
-.11503 
- . l l O 3 7  
-.12194 
-.13726 
-. 10  788 
-. 10061 





- . l i s 8 0  
- .24995 
1.6238 





+++  ++ + + +  +++ +++ + t +  + + +  + + +  ++, + + +  +++  + + +  ,++ +t+ + + +  + + +  + + +  +++ + + +  +++ + + +  * + *  ++, +++ + + +  +++ ++* *++ +++ +++ 
CUMOLATIVE CPU TINE = 35.325 CPU TIME  US 0 I N  PREVIOUS TASK = 5.7600 
RGSAVE I 
I T 2  WT H AM 
1 2 1  , .4767E+06 .2OOOE+05 a 8 0 0 0  - 2 6 4 1  ', 1.000 -0 .  0 .  1 T  AC+ + +  3 4 2 6 .  I 173.2 F U A  RUN+++ :I XNZZ E l 0  €11 OPTION 
UNPACK 
0. 
1 3 2  
9. 
5 1 0 1 0  
0.  
5 1 
5.0000 1 . 0 0 0 0  
0 1 0  10. 
SIOI 2 .oooo 
17 
1 7  0 .  1 1 1 1 1 1 2 1 1 1  
35 
NSEG I 1  --- AIRCRAFT PERFORMANCE  PROGRAY 0 1 / 1 1 / 7 7  18.01.17. - 
TEST PRODLEM NO. 1 ..... TOTAL  qANGE T O  BE OETEWINEO.  ITE?ATE T O  F I N D  WEIGHT P T  E N D  OF ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING PERUESTEO. 
PAGF 36 
TIME 
0 . 0 0 0  
- 0 5 4  
.112 
.173 
. 2 3 8  
.306 
.379 
. 4 5 7  
- 5 4 1  
























































LINEA4 MACH ALTITUPf  CLIMB P 4 T H  HISTOPY 
FUEL 
0. 
4 0 6 . 2  




2 4 4 1 .  











8 0 4 5 .  
8675. 
9362. 
= . 4 6 0 9 0 E t 0 6  H 
OPTION 1 ***"* 
ALTITUDE 
2 0 0 0 0 .  
2 1 2 5 0 .  














4 0 0 0 0 .  




= 4 5 0 0 0 . ,  
2.0598 94NGE = 2675.31 
MACH NO. 
. 8 0 0  
. eo0  
. e o n  
. B O O  
.BOO 
. e o 0  
. e o 0  
. a 0 0  
. a 0 0  
. a 0 0  
. a00  
. B O O  
. R O O  
. 8 0 0  
. a 0 0  
. 8 0 0  
, 8 0 0  
' . E o n  
. R O O  
. a 0 0  
. R O O  
A M  
V (KNOTS1 
491. 
4 c 9 .  
4 8 6 .  
4 8 4  * 










4 5 9  * 
459. 
4 5'9 . 
, 459. 
1 5 9 .  
459. 
450. 
= . R O O O O  
FUEL = 6 4 0 1 . 9  
GAH7O 
27.54 






















2 3 6 2 6 4 . 3  
225434.3 
2150116.7 


















1 . ~ 6 0 5  
1 . 8 4 2 4  









1 . 6 4 5 8  




1 . 6 0 8 0  
1 .6086 
1.6094 
l . h l O 2  
1.6111 
t t t  t t t  t t t  t t t  t t t  t t t  t t t  + + t  + t t  t t t  t t t  t t t  t t+  t,+ t + c  it+ t t t  ,tt t t t  + t t  t t t  t t t  t t +  t,, t t t  t t t  t t t  + t t  t t *  + + t  
CUMULATIVF CPU T I M E  = 36.433 CPU TIME USED I N  P R E V I O U S  TASK = 1.0630 
I T 2  
141 . 4609E+O6 .45110Et05 . 8 0 0 0  
RGSAVE 
H UT AM T P C t t +  FUFL P U N t t +  XNZZ = I 9  F l l  O P T I O N  
.4178E-01  9362.  1 8 . 8 4  1 . 0 0 9  -0 .  0 .  1 
UNPACK 1 5 1  5 1 0 1 0  5 I 0 1 0  LO.  7 
0 .  0. 0. 1 . O O D O  2 0 0 . 0 0  51010 0 .  7 0 .  llllll2lll 
36 
NSEG I1 --- AIRCRAFT PERFOPHANCE PROGRAM 
..... TOTAL QANGE .. ... CRUISE.  NU 
SEARCH  FOR  MLCH 4LTITUDE  POINT ALONG A CONSTANT 
O l I 1 l I 7 7  18.01.23. 
TO 9 E  OETERMINFD. ITEPATS TO FIND  HEIGHT AT END OF 
IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
TEST PQOBLEM NO. 1 
ENERGY L I N F  
THE B A S I S  FOR SELECTION OF EACH MACH ALTITUDE  POINT HAS MAXIWUH L I F T l O R A G  
CLIMB PATH  IST0P.Y 
TIME 
0 . 0 0 0  
. 2 2 1  
. 4 7 5  
,747  
1 .025  
1 .312  
1 .607  
1 . 9 1 0  
2 .223  
a.  539 
2.1161 
3 . 1 e e  
3.521 
3 .860  
4 .205  
4 .557  
4.916 
5 . 2 8 2  
5 . 6 5 5  
6 . 0 3 6  
6 . 4 2 6  
9.102 
RAYGE 
0 .  
1.6230 
3. 7765 
5 .9637  
8 . 1 8 4 1  
1 g . 4 4 0  
1? .732  
15 .062  
17.430 
1’3.795 
22 .169  
2 4 . 5 5 ?  
2 6 . 9 4 2  
29.340 
31 .746  
3 4 . 1 5 9  
35 .580  
39 .007  
41-44? 
41 .884  
4 6 . 3 3 3  
6 6 . 1 7 3  
HEIGHT 
















4 3 6 9 3 1 .  
4 3 6 9 1 4 .  
476e97 .  
436878.  
436853.  
4 7 4 0 2 8 .  
FUFL 
0. 
5 . 1 6 3  
12 .60  
2 0 . 5 0  
2 8 . 8 9  
37 .80  
4 7 . 2 8  
5 7 . 3 7  
6 8 . 1 1  
79 .35  
9 1 . 1 9  
103 .6  
1 1 6 . 7  
130.5 
1 4 5 . 1  
160.4 






3 0 8 0 .  
2 8 .  ***e.** XCLECT END  OPTION 1 *****e 
WT = . 4 3 4 0 3 E + O h  , H  
ALTITUOE 
4 5 0 0 0 .  
42373.  
41431.  
4 0 4 9 8 .  
39546 .  
38604.  









29182 .  
28239 .  
27297 .  
26355.  
25413.  
, 2  44  70. 
2 0 0 0 0 .  
= 2 o o o a .  
T I M E  = 2 .5377  RANGE = 2ec3.1 
HACH NO. 
. B O O  
. e60  
- 8 5 0  
a841 
- 8 3 1  
. e21  
.e11 
. B O O  

















459 .  
4 9 3 .  
487 .  
4 e 2 .  
4 7 6 .  
470 .  
4 6 5 .  
459. 
453 .  
447.  
451 .  
435 .  
4 2 8 .  
4 2 2 .  
416 .  
4 0 9 .  
4 0 2 .  
396 .  
389 .  
382 .  
375.  
491 .  




- 9 . 5 1  
- 4 . 0 8  
- 4 . 0 2  
-5 .96  
-3.90 
- 3 . 8 4  
-3.7n 
-3 .75  
-3 .74  
-3 .73  
-3 .72  
-3 .70  
-3 .69  
-3 .60  
-3 .67  
-3.66 
-3 65 
- 3 . 6 4  
-3 .63  
-2.87 
- 2 . 1 2  
NFT THRUST 
851.2951 
981 .e295  
1064 .466  
1107 .749  
1142 .633  
1183.899 
1226 .357  
12fi9.413 
1309 .965  
1345 .346  
1380 .606  
1417 .211  
1454.838 
1492 .613  
1 5 3 1 . e 6 0  
1571 .779  
1 6 2 7 . l i 5  
1653 .713  
1695 .582  
1739 .511  
1 7 8 4 . 7 1 2  





1 .6124  
1 .6093  
1 . 6 0 5 9  
1 .6026  
1 .5995  
1 .5973  
1 .6010  
1 .6134  
1.6259 
1 .6382  
1 . 6 5 0 2  
1 .6623  
1 . 6 7 4 1  
1 . 6 8 5 8  
1.6975 
1 .7089  
1 .7213  
1.7336 
1 .7457  
1.6561 
+++ +++ +++ +++ +++ + + +  +++ + + +  +++ +++ +++ + + +  +++ +++ +++ ,++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 
CUMULATIVE CPU TIME = 40.987 CPU TIME USED I N  PREVIOUS  TA K = 4 .2420  
RGSAVE 
I T 2  HT H 
161 . 4 3 4 0 ~ + 0 6  . P O O O E + O ~  . e o 0 0  
AN TAC+++ 
- 1 5 1 7  3 0 8 B :  6 6 . 1 7  1 . 0 0 0  -0 .  a. 1 
FUEL RUN++* XNZZ E l 0  E l l  OPTION 
UNPACK 
0. 
171  51010 1 0 .  1 7  




1 . 0 0 0 0  
10  
0 .  51010  2 . 000  17  0 .  1111112111 
37 
NSEG I1 --- AIRCRAFT PERFORMANCE  ROGRA  O l / f l / 7 7 .  18.01.25. 
TEST PROBLEM NO. 1 ..... TOTAL  RANGE TO BE DETERMINED. ITEQATE TO F I N D  HEIGHT AT END OF ..... CRUISE. N O  IN-FLIGHT  ENGINE  SCALING REQUESTED. 
P l t E  38 
T I H E  
0 .000  
- 2 3 6  
,473 








































3 0 .  ***"* YCLECT  ENO 
























LINEAR MACH ALTITUDE  CLIMB PATH HISTORY 
FUEL 
0. 
1 8 . 2 9  
37.20 
56.68 

















= .42773E+06 H 
OPTION 1 **+*** 
ALTITUDE 


















2 9 0 0 .  
1950.  
1 0 0 0 .  
= 1000.0  
MACH  NO. V (KNOTS1 
491. .a00 
.790 587. 
- 7 8 0  482.  
,770  478. 
-760  475.  
- 7 5 0  469. 
.?5Q  465.  
- 7 3 0  660. 
- 7 2 0   5 5 5 .  
- 7 1 0  s i o .  
. I 0 0  456.  
-690   551 .  
-680  436.  
- 6 7 0  531. 
- 6 6 0  426. 
- 6 5 0   5 2 1 .  
650  41  6. 
-630   411 .  
.620 ' 506. 
- 6 1 0  4 0 1  1 
.600  395.  
. .  
AM = .h0000 
= 2.7728 RANG€ = 2909.3  FUEL = 5805.6 
GAM70 
-4.66 






- 4 . 8 1  






- 4 . 9 1  
-5 .92  
.-4.92 
-4.93 
-4 .93  
-5.93 












3 0 8 6 . 3 6 1  
3148.502 
3210.649 















1 . 8 7 6 1  











I .  8 9 9 9  
1 .9016 
1.9028 
+++ +++ +++  +++ +++ +++ +++ + + +  +++ + + +  +++ +++ +++ +++ +++ +++ c + +  ,++ +++ +,+ +++ +,, ,t+ +++ +++  +++ +++ +++ +++ +++ 
CUMULATIVE CPU TIME = 41.965 CPU T I H E  US€D I N  PREYIOUS TASK = .94000 
RGSAVE 
I T 2  
181   . 4277€+06   1000 .
HJ H AM FUEL  RUN+++ TAC+++ XkZZ E l 0   E l l  OPTION 
- 6 0 0 0  . 8 3 5 5 € - 0 1  490.5  36.93  1 . o a o  -0.  0. I 
UNPACK 1 9 1   5 1 0 1 0  5 1 0 1 0  t o .  
0. 360.00 1 . 8 0 0 0  0.   0 .  51010  3 .0000 
I? 
1 7  0 .  1111112111 
38 
N S E G ' I I  --- AIRCSAFT PERFORHANCE  'PROGRAM Q l ? L l / 7 7  ~ 01-26.  PAGE 39 
T IHE 
0 . 0 0 0  
-126  
. Z 5 8  
. 397  
- 5 4 2  
- 6 9 4  
. a 5 2  
1 . 0 1 6  
1 . 1 8 6  
i 
1 .360  
1 . 5 3 7  
1 . 7 1 5  
1 . 8 9 4  
2 . 0 6 9  
2 .240  
2 . 4 0 4  
2 .558  
2 .700  
2 . 8 2 9  
2 . 9 4 4  
3 .045  
RdNGF 
0 .  
81506 
1 .  h424 
2 .4803  
3.3262 
4 .1771  
5 .0289  
5 .8769  
6 .7153  
7 .5572  
9 .3353  
9 .1012  
9. 9266 
10 .503  
1 1 . 1 2 4  
1 1  .h82 
1 ? . 1 7 3  
lE.597 
12 .953  
1 3 . 2 4 4  
1 3 . 4 7 6  
TEST PROBLEM NO. 1 ..... 'TOTAL RANGE T O  BE DETEQMINED. ITER4T€ TO F I N D  WEIGHT A t  rN0 OF ..... CRUISE. .NO IN-FLIGHT  ENGINE  SCALING REQUESTEO. 





' 4 2 i 9 6 2 .  
4 2 G 4 5 .  
' 424927 .  

















15 .93  
3 0 . 5 3  
46; 81 
6 3 . 7 9  
8'1 . 4 4 
99 .75  
118 .7  
138 .1  
158.0 
178.1 
' 193 .4  
2 1 s .  6 









' 1 0 0 0 .  
952 .  
905. 
857. 
810 .  
763 .  
715. 
667 .  
6 2 0 .  
5 7 2 .  
525 .  
477.  
430 .  
582.  
335.  
2 8 8 .  
240 .  
192. 
145 .  
98. 
5 0 .  
50 .000  
= 2 .8905  ?ANGE = 2946 .3  
WACH  NO: 
- 6 0 0  
-580 
- 5 6 0  
"550 
-520 




- 4 2 0  
, 4 0 0  
.T80  
.3 60  
- 3 4 0  
.320 
.IO0 




- 2 0 0  
AM 
V (KNOTS1 






317 .  
303 .  
290 .  
277 .  
264 .  
251 .  
238.  
22 5 .  
211.  
1 9 8 .  
185 .  
1 7 2 .  
159. 
145 .  
1 3 2 .  
= . 2 0 0 0 0  
FUEL = 2723.8 
G A M 7 0  
- .55 





- .53  
- . 5 3  
- . 55  
- . 5 5  
"57 





- .98  
-1.16 
- 1 . 4 0  
-1.75 
-1.93 
NET  HRUST 
3751 .964  
3724.616 







3582 .559  
3574 .131  
3572.771 
3572.751 
3574 .438  
3577 .549  
55a1 .420  
3572 .453  
3563.052 
3555 .260  
3540 .196  





1 .9104  
1 .9118  
1 . 9 1 2 6  
1.9130 
1 .9126  
1.9118 
1.9105 
1 . 9 0 8 5  
1.9050 
1.9011 
1 .8970  
1 . 8 9 2 6  
1 .8883  
1 . 8 8 6 8  
1.8862 
1.87OR 
1 .8789  
1 .8878  
e t t  t t t  t t t  t t t  + t t  t t t  + t t  t t e  t + +  t t +  t t +  t + t  t + t  t t t  t t t  t + t  t + +  t t t  c t t  t + +  c t t  ,+, +t+ + t t  + t t  t t t  .c. t t +  t+t tt+ 
CUMULATIVE CPU TIWE = 47.929 
RGSAVE 
I T Z  U T  ti 
201 . 4247E+06   50 .00  .PO00 
UNPACK 211 5 1 2 1 0  
1.0000 1 . 0 0 0 0  
5 
. 4 2 1 7 8 € + 0 6  
CPU T I W E  USED I N  PREVIOUS TASK = . 9 2 2 0 0  
An TPC+++ FUEL  RUN*++ 
.5074€-01   347 .3  13 .46  1 . 0 0 0  -0 .  0 .  1 
K N Z Z  €10 E l l  OPTION 
I 2 
1 2 . 0 0 0  21 .000  51210 0 .  
1 0  10. 22  
22 2 . 0 0 0 0  1111112111 
39 
NSEG I T  --- AIRCRAFT PERFORHANCE PROGRAM 01/11/77 lR.01.35. 
TEST  PqOBLEM NO. 1 ..... TOTAL RANGE TO RE  DETF4HINEO. ITERATF TO F I N D  WEIGHT AT EYO  F 
. .e . .  CSUISE. NO IN-FLIGHT  ENGINE  SCALING PEQUESTEO. 
SEARCH  FOR  HACH ALTITUDE  POINT ALONG A CONSTANT ENERGY L I N F  
THE B A S I S  FOR SELECTION OF EACH HACH ALTITUDE  POINT  HAS  lrAXIHUM  LIFT/ORAG 
TIME 
0 . 0 0 0  
- 2 9 5  
- 5 1 2  
























































































35. * * * * * e  XCLECT EN0  OPTION 1 **I**+ 





7 1 9 0 2 .  
6 @ 5 3 3 .  
65284.  















2 0 0 0 0 .  
= 2 0 0 0 0 .  
TIME = 1.7448 RANGE = 2498.6 
CLIHO  PATH  HISTORV 
MACH NO. 
2.548 















. 8 8 8  
,835 
.775 
- 6 9 9  
.686 









1 1 9 a .  
1159. 
1 0 4 8 .  
1 0 1 8 .  
987. 
801.  








4 1 2 .  
416. 
491. 








. 7 9  
e 1 4  
-6.0.7 
-1.42 








































" 1 6 2 3 7  
- . I1652 


















+++ +++ + + +  +++ +++ +tt + + +  + + +  +++ ++t +t+ +++ +++ + + +  .t+ ++t +++  +tt +++  ++ ++t + + +  + t +  t+, + + +  ,t+ +++ +++ +++. +++ 
CUHULATIVE CPU TIME = 49.209 CPU TIME USED I N  PREVIOUS TASK = 5.7660 
RGSAVE 
I T 2  
1 2 1  .4733E+06  .200OE+05 . 8 0 0 0  
UT H AH T PC+ ++ 
- 2 6 4 4  3416. 
FUFL RUN+++ 
1 ~ 3 . 1  1 . 0 0 0  - 0 .  0 .  1 
XNZZ €10 E l l  OPTION 
UNPACK 1 3 1  5 1 0 1 0  5 1 IO. 1 7  0 
0 .  0 .  0 .  
I n  
5.0000 1.onon 5 1 0 1 0  2 . 0 0 0 0  1 7  0 .  l l l l 1 1 2 l l l  
40 
. NSEG T I  --- AI?C'iAFT PERFOPMANCE  P90GRAM 0 1 / 1 1 / 7 7  18.01.36. 
TEST  PROELEH NO. 1 
..... CRUISE. N O  IN-FLIGHT  FNGINE SCALING SEOUESTEO. ..... TOTAL  PANG€ TO RE DEI'EQMINED. ITERATE TO F I N D  WEIGHT AT  END OF 
T I M E  
n. 0 0 0  
.054 
.ill 
- 1 7 2  
- 2 3 6  
- 3 0 4  
- 3 7 6  
.454 
- 5 3 6  
6 2 4  
. 7 1 9  









2 . 4 7 6  
R4NGE 
0 .  
- 3 9 0 2 7  



















37. *****I XCLCCT ENCI 
U T  









4 6 4 0 9 7 .  
463689. 




















7 4 2 1 .  
1827.  
3235.  
3 6 4 4 .  
4057. 
4 4 7 4 .  
4897. 
5376.  







= .457h7E+06 ti 
OPTION 1 +ri*+* 
ALTITUOE 















3 8 7 5 0 .  




4 5 0 0 0 .  
= 45000.  
= 2 . 0 9 2 5  RANGE = 2671.7 
MACH NO. 
. B O O  
. 8 0 0  
, 8 0 0  
. a 0 0  
.800 
. 8 0 0  
.no0 
. B O O  
. R O O  
. R O O  
. e o 0  
. R O O  
.eon 
. B O O  
. a 0 0  
. a 0 0  
. a 0 0  
. B o g  
. R O O  
V (KNOTS1 
491- 
4 8 9 .  














4 5 9 .  
459. 
459. 
. B O O  459.  
. R O O  459. 
A M  = . 8 0 0 0 0  
FUEL = 6381.6 

















n . 4 3  
7.52 
6.65 
5. B O  
5.39 












144185 .6  
136811.1  












1 . 8 2 4 5  
1.8067 
1 .7891 








l . f i 0 6 4  
I .hOh8 






+++ +++ + + t  +++ t + t  + + +  +++  + + t  t + +  t + +  ++t + + +  + + +  + + +  + + +  + + +  + + +  +++ +++ +++ + + +  + c +  *++ + + +  +++ +++ +++ +++ +++ +++ 
CUMULATIVE CPU TIME = 50.319 CPU TIME  USE0 I N  PREVIOUS TASK = 1.0720 
RGSAVE 
I T Z  
141   . 4577E+06  . 4 5 0 0 E + 0 5  . 8 0 0 0  . 4 1 2 7 E - 0 1  9256.  18.60  1.000 -0 .  0 .  1 
WT H AH  TPCt++  FUFL  RUN+++ XNZZ E l 0   . E l l  OPTION 
UNPACK 1 5 1   5  5 1 0 1 0  
0. 0 .  1 . 0 0 0 0  0 .  2 0 0 . 0 0  5 1 0 1 0  0 .  7 0 .  
1 0 1 0  10. 7 
1 1 1 l 1 1 2 1 1 1  
41 
NSEG I1 --- AIRCRAFT PERFORMANCE PQOGRAV 
..... TOTAL RANGE 
e.... CRUISE. NO 
SEARCH FOR  MACH ALTITUDE  POINT ALONG A CONSTANT 
01111?77 18.01.42. 
TO BE DETERMINED. ITERATE TO F I N D  WEIGHT AT  END  OF 
IN-FLIGHT  ENGINE  SCALING RERUESTEO. 
TFST PROBLEM NO. 1 
FNERGV LINE 
TIME 
0 .000  
. 2 1 1  

























































































39. +++.L*+ XCCCCT EN9  OPTION 1 +++++* 























2 0 0 0 0 .  
= 2 0 0 0 0 .  
T I V E  = 2.5699 RANGE = 2990.3 
CLIMS  PATH  HISTORV 
MACH NO. 
,800 
- 8 6 0  
- 8 5 0  




. R O O  
.789  
.775 
. 7 6 t  
.748 
.735 
- 7 2 0  
.70h 




















4 4 1 .  
435. 
4 2 8 .  
4 2 2 .  
416. 
409.  






= . 8 0 0 0 0  
= 23511. 
G A M 7 0  
- 1 4 . 8 7  
-9.49 
-4 .08  


































































+ + +   + + +  +++ +++ + + +  +++ +++ +++ +++ +++ +++ + + +  +++ +++ ++4 + + 4  +++ +++ +++ +++ + + +  + + +  +++ +++ +++ + + +  +++ + + +  +++ +++ 
CUMULATIVE CPU T I W  = 54.875 CPU TIME USED I N  PREVIOUS TASK = 4 . 2 4 2 0  
RGSAVE 
I T 2  H T  H An TAC+++ 
1 6 1  . .4311E+06  .200QE+05 . 8 0 0 0  .1513  3069.  66.22 1 . 0 0 0  -0.  0 .  1 FUFL  RUN+++ XNZZ F l O  E l l  OPTION 
UNPACK 1 7 1   5 1 0 1 0  5 1 0 i o  1 0 .   1 7  
0 .  0.  0. 5.0000 1 . 0 0 0 0  51010 2 . 0 0 0 0  17 0 .  1 1 1 1 1 1 2 1 1 1  
42 
NSEC I1 --- AIRCRAFT PERFORMANCE' PROGRAM 0 1 / 1 1 / 7 7  18.01.53. 
TEST  PROBLEM NO. 1 
e.... TOTAL RANGE TO  BE DETERMINED. ITEDATE TO F IND  HEIGHT AT EN0 O F  ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING REPUESTED. 
T IME 
0 .000  
.235 
- 4 7 1  
.708 







































41. *I**** XCLECT EN0 
UT 

















































1 8 1 0 0 .  
17150. 
1 6 2 0 0 .  
15250.  
1 4 3 0 0 .  











2 9 0 0 .  
1950.  
1 0 0 0 .  
= 1000.0 
= 2 . 8 0 5 1  QANGE = 2956.5 
MACH NO. 
.BOO 
- 7 9 0  
- 7 8 0  
.770 
- 7 6 8  
a750 
.750 
- 7 3 0  
- 7 2 0  
. 7 l l  








. f i P O  
- 6 l q  
- 6 0 0  





4 8 2 .  
478. 
474 .  
4 6 0 .  
465. 










4 1 1 .  
406.  
4 0  1. 
395.  
= . 6 0 0 0 0  
= 5789.9 
GAM70 









- 4 . ~ 7  
- 4 . 8 9  
- 4 . 9 0  






















































ttt t t t  t t t  +tt t t t  t t+ ++t t t t  t t t  t t t  ttt t t+ t t+  t t+  t t t  + t F  + t+  + t+  + t t  t t t  t t t  ++t  +t+ +t t  + t+  t t t  t++ t t t  +t+ t++ 
CUMULATIVE CPU TIME = 55.855 CPU TIME USED I N  PPEVIOUS TASK = .94200 
RGSAVE 
I T  2 WT H AH FUFL   RUNt t+  
1 8 1   - 4 2 4 8 E t l J 6  1 0 0 0 .  
T A C t + t  
.6000 .8321E-O1 489.3 36.78 1.oon -0 .  0 .  1 
XNZZ E10 E l l  OPTION 
UNPACK 191 51010   5  
0. 360.00 1. B O 0 0  0 .  
1 0 
0 .  
L O  i o .  1 7  
S l O l O  3 .OOFO 1 7  0 .  1 1 1 1 1 1 2 1 1 1  
43 
. NSEG I T  --- AIQCRAFf  PERFORWINCE PROGRAM O l / l 1 / 7 7  18.01.45. 
TEST PSORLEM NO. 1 ..... T O T ~ L  RANGE TO RE OETERMINEO. ITEQATF TO F I N O  WIGHT A T  END nF ..... CRUISE. NO IN-FLIGHT  ENi IYE  SCALING REQUESTED. 
PPGF 46 
T I H E  






















0 .  
- 9 1 1 5 7  
1.6356 
2 - 4 7 0 5  
3.3137 






P .0824  
9.8091 
10.4R7 
1 1 . 1 1 0  




1 3 . 2 4 1  
13.475 
43. ****I* XCLECT END 
UT 
TIME 
L INEAR HACH ALTITUDF: C L I H B  P A T H  HISTOSY 
FUEL 





















= . 4 2 1 7 5 E t 0 6  H 
























= 2.9125 RANGE = 2993.3 
YACH NO. 
- 6 0 0  




- 5 0 0  




. b o 3  
.380 
-360 
- 3 4 0  
- 3 2 0  
. 3 0 0  
. Z R O  
- 2 6 0  

























1 3 2 .  
= .2ooo ’J  
~ 4 v 7 r  






- . 6 3  
-.53 
- . 54  
-.55 
-.57 






















3572.  R65 
3577  .869 
1574.589 
3577.744 





















t . ~ 9 2 5  
1 .8881  
1 . e 8 6 7  




+t t  t t t  t t +  + + +  +++ t t t  t + t  t t +  t + t  t t t  t t t  ++t  ++, t t t  t t +  t + +  t + t  t + t  t t +  t t +  t t +  ,++ Ctt + t t  t + t  + t t  t + t  + t t  + + +  +tt  
CUMULATIVE CPU T I Y E  = 56 .821 CPU TIWE USFO I N  PREVIOUS TASK = ,97400 
RGSAVE 
I T  Z WT H AM TAC++t  FUFL FUN+++ XNZZ F l O  F l l  O P T I O N  
201 . 4 2 1 7 E t 0 6  50.00 . 2 0 0 0  .5078E-O1 3 4 8 . 0  13.47 1.003 - 0 .  1. 1 
UNPACK 211 5 1 2 1 0  5 1 2 lf! 1 0 .  2 2  
1 .0000  1 . 0 0 0 0  ,4217f lE t06  1 2 . 0 0 0  7 1 . 0 0 0  5 1 2 1 0  0. 22  2 .0000 1111112111 
44 
. .." 
NSEG I 1  --- AIRCRAFT PERFORMANCE PROGRAq 0 1 / 1 1 / 7 7  19.01.46. 
TEST PROBLEM NO. 1 ..... TOTAL RANGE TO BE DETERMINED. ITEPATE T O  FINO WEIGHT A T  END OF ..... CRUISE. NO IN-FLIGHT  ENGINE  SCALING REQUESTEO. 
WING  REFERENCE AREA (SF) SREF = a9c3.aoo 
FLAT  PLLTE AQSA OF GEAR (SF1 
FLAT  PLdTE DQAG COEFF OF  GEAR 
SPLG = 2 0 0 . 0 0 0 0  
GROUNO ROLL BODY ANGLE (DEG) 
COPLG = ,5000000 ' 
A t  = .2500000 
HAXIHUH GROUND 90TATION ANGLE IOEG) AWAXG = 20.00000 
WING INCIDENCE (DEG)  WI IO=  -.7000000 
THEORETICAL WING ASPECT RATIO 
WING LEADING  E GE SWEEP ANGLE (DEGI WSLEFCZ 6 0 . 0 0 0 0 0  
ARTHEO= 2 . 0 0 0 0 0 0  
L I F T  COEF  AT Z E 4 0  ANGLE  OF ATTACK 
TOTAL L I F T   L I F T  CURVF SLOPE  (PER OEG) CLATOT= .~~OIOOOE-OI 
WING TAPER RATIO 
CLO = 0. 
INDUCED ORAG FACTOR 
TRATIO= . 2 0 0 0 0 0 0  
DFK = . 1 0 9 0 0 0 0  
CROUNO ROLL  FRICTION  COEFFICIENT GRNDFL= ,35000 0 0  
DRAG COEFF AT ZERO L I F T  
WEIGHT AT START OF LANDING  (L9)  
COO = .8600000E-02 
HL = 4e1749.9 
MAXIMUM GROUNO DOLL ( F T I  IGYOQEO. I F  ZEPO 
FLAP SPAN TO EXPOSED  MING  SPAN RATIO 
XWAXG 7500.000 
BFOFIEX= . 6 6 0 0 0 0 0  
FLAPDEFLECTION lOEGl  
AVERAGE FLAP CHOQO T O  WING CHORD RATIO 
FLPPDL-  45.00000 
FLAT  PLATE 4REA OF DRAG  CHUTE (SF1 SPCHUT= 0. 
CFOCAV= . 1 5 0 0 0 0 0  
FLAT  PLATE OQAG COFFF O F  CHUTE 
LANDING THRUST I L B )  FNL = n. 
CDPCHT= 0.  
INPUT TO LANOING  CALCULATIONS 
OUTPUT FROM LANOING  CALCULATIONS 
MAXIYUM WING L I F T   C O E F F I C I E N T  
MAXIMUH WING PLUS  FLAP  L IFT  COEFFICIENT 
FLAP  L IFT   COEFFIC IENT INCREMENT 
CLMAXF= 1 .420701 
TOUCHDOWN WIYG PLUS  FL4T  IFT COEFFICIENT  CL OF = .E573190 
OFLCLF=  .31fi l5OZ 
TOUCHDOWN  BODY ANGLE (CEGI 
TOUCHDOHN  WING L I F T   C O E F F I C I E N T  
AT0 = 1 .173499 
TOUCHDOWN SPEEO ( K N O T S )  VTD = 10@.5359 
SPEEO A T  ORSTACLE  (KNOTS1 
L IFT   COEFFIC IENT AT OBSTACLE 
V50 = 119.38Q5 
ORAG COEFFICIENT AT OSSTACLE  CD50 = .1393844 
CL50 = .9693103 
ORAG COEFFICIENT AT TOUCHDOWN COT0 = .EO98771 
DRAG COEFFICIENT OF LPNDING GEAR 
DRAG COEFFICIENT  DURING GROUYO ROLL 
AIR  DISTANCE  (FT)  
RATE OF S I N K  AT OBSTACLE I F P S )  
FLIGHT  PATH ANGLE P T  OBSTACLE (DEG) 
GROUNO ROLL DISTANCE  (FT) 
POWER OFF  STALL SPEED (KNOTS) 
GROUND ROLL  LIFT  COEFTICIENT 
DPAG COEFFICIENT O F  THE CHUTE 
CLMAX = 1 . 1 0 4 5 2 1  
CLTO = 10.83350 
COLG = . l l l 3 1 1 5 E - 0 1  
COG = .1983421E-01 
XAIR = 971.8795 
GAM50 = 8.2661115 
XG = 1444.639 
CLG = -.2375179E-01 
COCHUT- 0.  
Rns = 29.01376 
V S T A L  = 9 e . 6 4 ~ 3 ~  
45. * 9 9 ' * *  XCLECT EN0  CPTION  17 ******  
WT = . 4 2 1 7 5 E * 0 6  H = 50.000 A M  = . Z O O 0 0  
PAGE 4 7  
T IME = 2.9632 R A N G E  = 3 0 0 6 . 8  FUEL = 34C.02 
+++ +++ + * +  t + +  +++ t + +  + + +  + + +  +++ t + +  +++ + + +  +++ t + +  +++ + + t  + * *  ++t *++ t + +  + + +  + + +  +++ +++ +++  ++ + + +  +++ t++ +++ 
CUMULATIVE CPU TIHE = 56.925 CPU TIME USED I N  PREVIOUS TASK = . 6 0 0 0 0 E - 0 1  
RCSAVE 
I T 2  WT H FUEL  RUN+++ 




0 .  0 .  0.  1 . 0 0 0  '0. 0 .  17 
XNZZ E l 0   E l l  OPTION 
45 
h 
NSEG I 1  --- AI?C?AFT PERFORMANCE  PROGRAM 0 i f  llf 77 18.01.57. PLGE 49 
e.... tOTAL K’ANGE TO BE DETEWINED.  ITERATE TO F I N D  WEIGHT AT ENn OF 
....a CRUISE. .NO IN-FLIGHT  ENGINE  SCALING I?EQUESTEO, 










6 6 5 0 5 6 -  
660884. 
4 T 6 i 2 I e  
4 7 3 3 0 5 .  
46h923. 
457667. 
4341 5 6 ,  
431087. 





H A C H  
,200 
.253 
- 5 0 3  
- 6 0 0  
. a 0 0  
.953 
1 . 5 0 0  
2.600 
2.900 
3 .000  
2 .548  
.9OD 
. e o 0  
. B O O  
. 3 0 0  
.8 0 0  
. 8 0 0  
.600 
.bo0 
. z o o  
. zoo  
WISSION TIME HrSTCQV 
* + + * * * I N C R S n E N T A L * * * * * * ~  
a L r I w o E  RANGE TIHE(HRSD FUEL 
0 .  0.00 0 . 0 0 0  0. 
50. 0 . 0 0  .083 4789. 
3000. 2.93 . 0 1 2  8283. 
5000.  1.69 .OOS 3149. 
?1500.  10.63 .025  13298.  
29000.  8.50 . 0 1 6  6431. 
40500. 71.78 - 0 4 5   1 6 8 6 3 .  
52971.  75.66 - 0 6 6   2 5 4 7 2 .  
57540.  73.69 - 0 1 5   6 6 5 9 .  
65931.  18.96 .Ol 4171. 
65932.   ?324.7a 1.466 184163. 
70000. 173.09 . 2 6 4  3416. 
? O O O O .  0 . 0 0  .n83 6382. 
45000. 18.60 .041 9256. 
45000. 2OD.00 . 4 3 6  23521. 
? O O O O .  66.22 - 1 5 2  3069. 
% O O O O .  0 . 0 0  . 0 0 3  5790. 
1 0 0 0 .  36.78 . 0 8 3  281). 
1 0 0 0 .  0.00 .O24 2711. 
50. 13.47 - 0 5 1  340. 
5 0 .  0 . 0 0  0 . 0 0 0  0.  
PAYLOAO = 
r + r i * i - + r T 0 r a L l i + + C i r * * i  
Q4NGE TIriEtHRSD  FUEL 
0. 0 .00  0 .  
a. .08 4789.  
3. . 1 0  13072.  
5 .  . 1 0  16221.  
15. - 1 3  29520.  
25. . 1 4  35950.  
56. .19 52813.  
131. .25 78285.  
155.  .27  84944. 
1 7 4 .  .28  89216. 
2499.  1.74 273279. 
2672. 2 . 0 1  2 7 6 6 9 5 .  
2672. 2.09 z e 3 0 7 7 .  
2690. 2 . 1 3  292333.  
7090.  2.5 315844. 
2957.  2.7 318913. 
2957. 2 . 8 1  324703.  
299?. 2.89 325192.  
2993. 2.91 327902.  
3007.  2.96 328250. 
3007.  2.96 328250. 
0 .  
OPrION 
1 0 0  




















Ol/. l1/77  LRC  ICOPS  INDEPNOT  6600C-131K  01/21/75F 
11-56-49.  ACCT - RATE I S  EXCEEOEO 
17.56.49.GT74205. 
1 7 ~ 5 6 ~ 5 0 ~ J 0 B ~ 0 1 ~ 2 0 0 ~ 1 1 0 0 0 0 ~ 5 0 0 0 ~  
17.56.50. LQC COMPUTER  COMP3EX
17.56.50.4322 
A4916 R 
1 0 0 7 3 2  BLOG 1247A CENT 
17.56.50.USES.VAHL* WLLTER A 0009 
17.56.50.10600N 3 7 3 5 0  
1 7 . 5 6 . 5 O . F E T C H ~ A 4 9 l h ~ ~ ~ I N A R Y ~ ~ M I S S I O N .  
17.57.01.TIME BG ATTACH 
17.57.25.HC 06 FUNCT R E J  ADOR 1 0 0 0 0 0 0 0  ST 1 2 1 5  FN 24 
17.57.35.MC 06 FUNCT R E J  AOOQ 1 0 0 0 0 0 0 0  ST 1 2 1 5  FN 24 
17.57.43.MC 06 FUNCT R E J  ADOR 1 0 0 0 0 0 0 0  ST 1 2 1 5   F N  24 
17.58.34.MC 06 FUNCT REJ ADOR 1 0 0 0 0 0 0 0   S T  1 2 1 5  FN 24 
17.58.36.HC 06 FUNCT REJ AOOR 1 0 0 0 0 0 0 0  ST 1 2 1 5  FN 2 4  I 
17.58.38.MC 06 FUNCT R F J  AOOR 1 0 0 0 0 0 0 0   S T  1 2 1 5  FN 24 
17.58.40.MC 06 FUNCT R E J  ADDR 1 0 0 0 0 0 0 0  ST 1215   FN 24 
17.59.1O.MC 06 FUNCT REJ AOOR 1 0 0 0 0 0 0 0   S T  1215 FFI 24 
17.59.12.MC 06 FUNCT 9 E J  PO02 1 0 0 0 0 0 0 0  ST 1 2 1 5  FN 24 
17.59.14.HC 06 FUNCT QEJ A009 1 0 0 0 0 0 0 0  ST 1215 FN 24 
17.59.15.MC OF, FUNCT REJ AODR 1 0 0 0 0 0 0 0  ST 1215   FN 24 
18.00.05.TIME EO ATTACH 
l 8 ~ O O ~ O 7 . D R O P F I L ~ D C N S . Z O O K S . Z O U N O S . O n F I L € ~ S C F I L € .  
18.00.06.END FETCH 
18.00.10.HISSION. 




1 8 ~ 0 2 . 0 6 . C O P Y S ~ F ~ D U Y Y Y . O U T P V T ~  
1 8 . 0 2 . 1 1 . S P P R I N T ( O U T P U T ~ 3 1  
18.02.08.COPYSBF~INPUTtoUTPUTPUT) 
18.02.13. 0 0 0 0 3 4 1  O / S  CALLS 
18.02.13.CPU 57.514099 SEC. 
16.02.13.PPU P58.727936 SEC. 
18.02.14.CRU 1 0  
1 8 . 0 2 . 1 4 . K W H  7 . 6 2  KILCliJORO HOURS 
RESDURCE U N I T S  




3 . 0  PROBLEM  NO. 2 - MACH 14 HYDROGEN  FUELLED  TURBOJET/ 
SCRAMJET  PROPULSION,  RANGE  DETERMINATION 
3 .1  Vehicle  Characteristics 
Turbojet  propulsion, 4 engines (M = 0-4) 
Scramjet  propulsion, 4 engines (M = 4-14) 
H2 fuel  (F/A = '.0292) 
Mcruise = 14 
Gross take-off  weight = 7000,000  pounds 
Operating  weight  empty = 200,000  pounds 
Turbojet  sea  level  corrected  airflow = 1116.46  pounds/sec  per  engine 
Inlet  area = 78.26 ft2 per  engine 
Vehicle  reference  area = 10,000 ft2 
Wing  semi-thickness  angle = Oo 
Inlet  initial  wedge  angle = 6O 
Engine  exhaust  field  pressure (p,) = free-stream  static  pressure (p.,) 
Total  range  to  be  determined 
3 . 2  Mission  Characteristics 
(1) Accelerating  climb  at  max.  power  along  prescribed  path  from M=.3, altitude 
= 2000 ft. until q = 1500 psf  reached (izM=1.4); no take-off  calculation 
(2) Accelerating  climb  at  max.  power  along  constant q = 1500 psf  path  to M=14 
(altitude = 116,978 ft) 
(3) Constant  altitude,  constant CL cruise  to  operating  weight  empty = 200,000 # 
(4) Descent  at  max.  L/D  to M = . 3 ,  altitude  2000 ft. 
48 
3 . 3  Prohu l s ion   Charac t e r i s t i c s  
I n l e t   c a p t u r e   r a t i o  (Ac/Ai) v s .   I n l e t  flow f i e l d '  Mach number (M1) 
Inlet   pressure  recovery  (Pt3/Pt l )  vs .  I n l e t   f l o w   f i e l d  Mach number (M1) 
49 
P 
6 Turbo je t   co r rec t ed   a i r f low (w 6) vs. I n l e t   f l o w   f i e l d   t o t a l   t e m p e r a t u r e  (T' 
fo r  base  s i ze  eng ine  t 1 )  




























Turbo je t   g ros s   t h rus t   pe r  pound of a i r f low (F /&) vs. Engine   p ressure   ra t io  
g 
( l o g l o   t 3 P /PN)  and i n l e t   f l o w   f i e l d   t o t a l   t e m p e r a t u r e   ( T t l )  
Loglo Pt3/pN Tt- = 5000OR Ttl = OoR 
-. 04561 72.7 72.7 






















































F /wa ( l b s / l b  per sec) 
g I 
Turbojet  fue l -a i r  r a t i o  (wf/wa) vs .  I n l e t   f l o w   f i e l d   t o t a l   t e m p e r a t u r e  (Tt ) 
1 
51 
Scramjet  performance (I ) vs. F r e e - s t r e w  Mach number (Moo) and i n l e t . f l o w  































1 2  
14 
4 
1 .0  
1 . 0  
1 .0  
1.0 
1.0 
1 .0  
1 .0  
~ 
Scramj e t  maximum a i r f low  ra t io   (GRJmax/ i fu i l   cap ture  ) vs .  i n l e t  f l o w  f i e l d  
i n l e t  
to ta l   t empera ture   (Tt l )  
I 0 I 1 . 0  I 
I I " ." J. 10000 1 . 0  
52 











3.4  Trajectory  Details 

































18000 (q,= 1450.9  psf) 
20518 (9, = 1500 psf) 
53 
3.5 Aerodynamic  Characteristics 
i' 




































































































































NSE6 If --- AIRCRAFT  PERFO MAWE PROSRAM 0 1 / 1 4 / 7 1  
LRC  TEST PROBLEM NUMBER 2 ----- NSEG I11 
TOTAL RANGE TO BE OETERMINEO -- NO ITCRATION  REQUIRED 
IN-FLIGHT  ENGINE  SCIL ING REPUESTEO . .  
STCASE/TABSIZ/ 
ATAB46 l75)  S COO  VS. ALT AN0 MACH 
ATAB5ZISO) S K21 VS. MACH 
CLATLB(75) S L I F T  CURVE SLOPE VS. ALT AND  MACH 
AT11858150 S MIN DRAG CL VS MACH 
CLZTABITS) S CL AT ZERO ANGLE O F  ATTACK VS. ALT AMD MACH 
E T A B 0 3 l l 5 )  
ETAB04125) 









T n B L E   S I Z E S  FOR EACH  TABLE USED I N  THIS RUN 
, *  
TOTAL  TABLE  SIZE FOR T H I S  RUN I S  t609 ' 
PAGE i 
t 
1 ,  
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NSEG I1 --- AIRCRAFT  PERFORMAWE PROGRAM Ol f lW77  1O.SI.SI. 
LRC TEST PROBLEM NUMBER 2 .----- NSE6 I11 
IN-FLIBHT  ENGINE  SCALING REPUESTEO 
TOTAL RANGE TO BE  OETERMINED -- NO L T E R I T I O N  REQUIRED 
STCASE/DATAl/  .. . .. . .. . DATA FOR PRINT-OUT CONTROL 
IPDICN= l .  f PRINT DATA, BASE  DIRECTORY 
IPOICN=O. t 00 NOT PRINT OA,TA BASE DIRECTORY .. . .. CONTROLS PRINT OUT  OF MISSION SEGMENTS 









I P T Z X X = I *  
IPRGSV=l.c 
IPENOS=l. 
f DO NOT GENERATE TABULAR L I S T I N G  OF ATMOSPHERIC  PROPERTIES 
f GENERATE TABULAR L I S T I N 6  OF  ATMOSPHERIC  PROPERTIES 
f DO NOT PRINT TERM  ARRAY AS THE INPUT DATA I S  PROCESSED 
f PRINT THE TERM ARRAY  FROM F I L L T Z  
SO0 NOT PRINT DUMPS DURING CLIMB 
MISSION SEGMENT I S  PROCESSED 
as THE INPUT O A T A  FOR EACH 
f DO NOT PRINT SCALE0  ENSINE OATA 
S PRINT SCALED ENGINE DATA 
f DO NOT PRINT RAW ENGINE DATA 
-SJ'RiNT TERM  ARRAY AS  EACH MISSION SEGMENT I S  STARTED 
f PRINT RAW ENGINE DATA 
f PRINT THE RG SAVE ARRAY  FROM EACH MISSION SEGMENT .. . .. . TAKE-QFF AN0 LANDIN6 DATA .. . 
SPLG =ZOO.O.t FLAT  PLATE AREA OF GEAR (SF) 
COPLG =0.5.L FLAT  PLATE ORAG COEF OF  GEAR 
AG =.25.f GROUND ROLL BODY ANGLE (DEG) 
AMIXG =lP.O.f  MAXIMUM GROUNO ROTATION ANGLE (OEG) 
DFK =0.189.S INDUCED DRAG FACTOR 
BFOBEXsO.66.S FLAP SPAN TO EXPOSE0 WING SPAN RATIO 
XMAXG =7500.0cS MAXIMUM GROUNO ROLL (FTI IGNORED. I F  ZERO 
S P C H U T = O . ~ . ~  
CDPCWT=O.O.s 
GRNDFT=O.OZS.S 
FLAPOT=ZO. 0. t 
GRNOFL=.35.$ 
FNL = O . O , t  
FLAPOL=45.O.S 
e.. LOW ASPECT 
CLATOT=O.O45. $TOTAL L I F T  CURVE SLOPE  (PER.OEGREE) 
WINCTO=-O.T. S WING INCIOENCE AT  ZERO  ANGLE OF ATTACK 
FLAT  PLATE AREA OF ORAG CHUTE (SF)  
FLAT  PLATE ORAG COEFF OF CHUTE 
- F L I P  OEFLECTION ( O E G I  TAKE-OFF 
GROUNO ROLL FRICTION  CDEFFICIENT TAKE-OFF 
FLAP  OEFLECTION (OEG) LAHDING 
GROUND ROLL  FRICTION  COEFFICIENT  LANDING 
LLNOINC THRUST ( L E I  
R A T I O  TAKE-OFF VALUES 
ARTHEO=E.O.f 
WSLEFC=60.O.S 
AMAXG = E O . O . f  
CLO=O.O. $LIFT 
CFOCAV=.  15.S 
COO =O.0006. S 
TRATIO=.ZO.S .. . .. . GENERAL 
COEF  AT  ZERO ANGLE OF 4 T T I c K  . 
THEORETICAL WING ASPECT RATIO (SPAN'CZ/SREF) 
MAXIMUM GROUNO ROTATION ANGLE (OEGI 
WING LEADING EOGE  SWEEP  AHGLE (OEG) 
AVERAGE FLAP CHORD TO WING  CHORD RATIO 
ORAG COEFF A T  ZERO L I F T  






NSEG I1 --- AIRCRAFT PERFORMANCE  PR GR M 01/14/77 
LRC TEST PROBLEM NUMl3ER 2 ----- 
TOTAL RANGE TO BE OETERMINEO -- NO ITERLTEON  REQUIRED NSEG I11 
IN-FLIGHT  ENGINE  SCLLING REQUESTEO 
PAGE 3 
l id  
57 
NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM 01/14/77 
LRC TEST PROBLEM NUMBER 2 ----- NSEG I11 
IN-FLIGHT  ENGINE  SCALING REPUESTEO 
TOTAL RANGE  TO  RE DETERMINED -- NO ITERATION REOUIREO 
.. . 
.. . 
10.46.56. PA6E 4 
58 
NSEG I1 --- AIRCRAFT  PERFO MAWE PROGRAM 01/11 /17  
LRC TEST PROBLEM NUMEER 2 ----- NSEG I11 
TOTAL RANDE TO BE DETERMINED -- NO ITERATION REQUIRED 
IN-FLIGHT ENGINE SCALING REQUESTED 






INDATM=3. .. . .. . DATA FOR USER SPECIFIED 1EMPERATURE PROFILE 
NWC=ll. 
HG~-16404.0. 0.0s 36089.01. 65617.01.  04987.0. 154199.01s 
TM=577.18. 518.68. 389.98. 389.98. 411.58. 487.18. 487.18. 
170601.01.  200131.01.  259186.01.  291160.01s  295276.01. 
PM=3711.0839. 0.0. 0.0, 0.0. 0.0. 0.0. 0.0. 0.0. 0.0s 0.0. 0.0. 
454.78. 325.18. 325.18. 379.18. .. . .. . .. . THRUST DATA 
FFrO.0. S FUEL FLOW AOOITIVE FACTOR FOR RESERVES 
FPOL=l.O. 
FFLMIN=O.OOl. 
SFCFAC-1.05. S SFC MULTIPLYER FACTOR 
TSLZEF=l.O. 
HUMENG=b. S NUMBER  OF ENGINES 
THRMIN=O m l v  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MAX. THRUST (CASEN = 1) 
I N O E O l  = 0. 




OELIN 6.0 . 
IPOENG=O. $NULL  OIAGMOSTIC  PRINT I N  ENGINS ROUTINE 
DELWNG 0.. 
AMINRJ=3.99. S HINIMUM RAMJET  OPERATING MACH  NUMEER 
AMAXTJ 4.0. 
XPSW = 10000.. 
SREF = 10000..  
S MAXIMUM TURBOJET  OPERATING  MICH NUMEER 
S WING AREA FOR TAKEOFF AN0 LANDING 
S IN-FLIGHT WING AREA 
BAREYT=327100.0. L AIRCRAFT BARE WEIGHT 
OYE=200000.. S OVERALL WEIGHT EMPTY 
P L n r N T  = 0.. s INTERNAL PAYLOAD WEIGHT 
A M L I M  14.5. S MAXIMUM MACH  NUMEER PLACARD 
Q L I M  = 20OO.r S MAXIMUM OYNAMIC PRESSURE PLACARD 
PAGE 5 
L. 
NSEC I1 *-- AIRCRAFT  PE FORUAWE PROCRAM OW14/?7 10.4b.49; ' ' PAGE 6 
. , 1 
LRC  TEST  PROBLEM NUMBER 2 .  -I-- NSEC . I 1 1  . . 
IN-FLIGHT  ENCINE  SCALING  REPUESTEO' 
TOTAL RANGE TO BE DETERHINEO --. NO:IWRATION REQIJIREO 
.. . 
cLuax=I.o. $Max LIFT COEFFICIENT 
CLC=.OS. $CRUISE LIFT COEFFICIENT FOR RAHJET SCALING 
BAREWT I 200000.. 
YT 790000.. 
YGTO = 7OOOOO.r 
YL = 200000.. 
YO 700000.. 
a n u T  = 71.26. SFT-E 
IEOPr2. t COMBINATION E N G I M  OPTION--RAMJET AND TURBOJET 
ALPLIMr65.0. S MAXIMUM  ANGLE OF ATTACK I N  DUAL, ENGINE  OPTTON 
1ascaL=l. s a u T o n 4 n C a L L r  s c a u  ENGINES DURING curie 
END 
NSEC ,I1 --- AIRCRAFT P E R F M M A m E  PROGRAM 0 l f  16/77 10,46.Sa. 
LRC E S T  mlgLfM WUyBtR 2 ---- WSEG I11 
TOTAL RAISE TO IIE .DETERMINE0 ." .NO ITERATION RDPUIREO 
I ICFL IGMT ENGINE S thL IWG REPt!ESTED 
-. 
PACE ,it 
0 0 . .  TEST PROBLEM 2 -- NSEG 1x1 .... . .  
SEGMENT(2~.OCTIOW~2l)  
PROPULSIVE MODE = WAL 
SCALE TURBOJET e SEALEVEL CORRECTED AIRCLOY = 1116046. (LBtSEC) 
CRUISE MACH = 1b.s CRUISE  ALTITUDt=116978.. 
. ,. . .  
- 0 .  ENGINE  SCALING  OPTION 
, .  
. .  
. .  .. . 
AERO O P T I O N ~ I .  . L  
EN0 . . .  
1.0000 0. 14.000  1116.S  . l1698€*06 , 'ql000 0. 21 ,a: , :  ' llllllllll ... .... . .- ;. . . ; 1 ! . . .:. . .  . . .  . I , .  . :.. , .  .., 1 . .. 
. SEGIKNT(3 )   sOPTIONf l3 )  
NEY.MACH -3. 
E Y  4LTITUDE I. 2000.. 
END 
.30000 2000.0 0. 0 .  0 .  ~ 1 0 0 0  0. 13 a. 1111111111 ..... 
FLY  L INEIeMACH-ALTITUDE PATH 
SEGMENT(4) .OPrIWI(I) 
END MACH NUMAER a b -  
b.0000 0. 
END AILTITME 4700.. 
PROPULSIVE MOOE = DUAL 
THRUST = MAXTMUM AVlTLABLE 
EN0 
.60000 b700.0 0 .  b.0000 0. .... 
. S E G M E N T ( 5 ) ~ O P T I O N f l ~  
FLY LINEAR.MACH-ALTITUDE  PATH 
EN0 NACH NUMBER = 1.0. 
END ALTITUDE = 10000..  
PROPULSIVE MODE = DUAL 
THRUST = MAXIMUM AVAILABLE 
END 
1 .0000  1 0 0 0 0 .  0. .... 
SEGMENTf6).OPTIDN(l) 
END MACH NUMBER 1.5. 
F L Y  LINEAR  MACH-ALTITUOE PATH 
E N 0   l L T I T U D E  = 20518.. 
THRUST = MAXIMUM AVAILABLE 
END 
PROPULSIVE MODE = DUAL 
1.5000 20518. 0. 5.0000 0. 
SEGHENTf7) .OPTIONl tZ) .  
START LOOP AT BEGINNING OF SESMENTfS) 
NUMBER OF ITERATIONS=l..  
FINISH LOOP AT EN0 O F  SEGMENTf6) 
END 
e.... LOOP  BACK TO USE SCALED UP ENGINE 




SI100 0 .  
1 0. 





22 1.0000 1111111111 
61 
NSEG II --- AIRCRAFT PERFORMAWCE PROGRAM 0 1 / 1 4 / 7 7  10.56.51. , PACE 13 
LRC TEST  PROBLEM WUMBER 2 ---- MSLS It1 
TOTAL RANGE TO .BE OETERMIMEO -- ,940 I T E R A T I O N  R E W I R E D  
IN-FLICHT ENGINE  SCALINS REQUESTEO 
I .  
.. . . 
.... 
S E G M E N T ~ 8 I ~ O P T I O N ~ l ~  
FLY CONSTANT Q PATH 
EN0 MACH  NUMBER  6.256. 
EN0 MACH  NUMRER 8 . 0 .  
EN0 ALTITUDE = .92000. 
EN0 MACH NUM8ER 14.9 
EN0 ALTITUDE = 116978.. 
THRUST = MAXIMUM AVAILABLE 
PNO 
PROPULSIVE NOOE = OUAL 
14.000 .11698E+06 0. 5.0000 0. .... 
SEGMENT(9)rOPTIONf6). 
NUMEER OF INTEGRATION STEPS = 10. 
EN0  HEIGHT =200000.. POWOS 
CRUISE AT CONSTANT L IFT   COEFFIC IENT 
THRUST = THRUST  REOUIREO 
PROPULSIVE MOOE = DUAL 
EN0 
0. 0 .  .ZOOOOE+O6 0. .... 
. S E G H E N T ( l O l *   O P T I O N I l l  
USE M A X  L /D AS E A S I S  FOR SELECTION 
SEARCH AT CONSTANT SPECIF IC  ENERGY 
PROPULSIVE NOOE = OUAL 
THRUST = MINIMUM  ALLOHABLE 
EN0 MACH = -39 
EN0 ALTITUOE = 2000.9 
EN0 MISSION 
. 3 0 0 0 0  2000.0 3 . 0 0 0 0  1.0000 0 .  
0 .  
51100 0 .  
s i 0 1 0  1.0000 
5 1 2 1 0  0. 
I 0. 
b 0 .  
I 0 .  
NSEG II --- AIRCRAFT  PERFORMIICE PROSRAM 01/14/77  10.46.52. 
LRC TEST FROELEM  NUMlKR 2 ---- NSEC 111 
TOTAL RANGE TO BE  DETERMINE0 -- NO ITERATION  REaUIREO 
IH-FLIGHT  ENGINE  SCALIMG REQUESTEO 
RUN 






TURBOJET PERFORMANCE (PER  EWGINE) AT SEA  LEVEL  STATIC  CONDITIONS 
TURBOJET GROSS THRUST - - - - - - - - - - 87505.4   ILB)  
NET  THRUST I N  FREESTREAM DIRECTION - - - 87315.4  (LB) 
FUELFLOY  RATE - - - - - - - - - - - - - - 30.9706 CLBISECI AIRFLOY  RATE - - - - - - - - - - - - - - 1060.65 (LBISEC) 
SPECIFIC  FUEL CONSUMPTION - - - - - - - - 1.27706 
BASE  NGINE  SCALIWG  FACTOR - - - - - - - 2.62696 ILB FUELIHR) ILB THRUST) 
PRESSURE R A T I O   I P T 3 I P N )  - - - - - - - - - .WOO00 I N 0  UWITS) 
ANGLE OF ATTACK - - - - - - - - - - - - - 0. 
WING  HALF ANGLE- - - - - - - - - - - - - - 0. (DEGREES) 
I N L E T  YEDGE ANGLE- - - -  - - - - - - - - - 6.00000 (DEGREES) 
SCALING CORRECTED  AIRFLOW  RATE - - - - - - 1116 .46  (LBISECJ IDEGREES) 
L I F T  COMPONENT OF ENGINE  FORCES - - - - - 0. (LB) . .  
MAXIMUM  AIRFLOY  RATE OF BASE ENGINE - - - 425.000  (LBISEC) (NO UNITS)  
ENGINE SCALING COMPLETED 
. .  
2. a***&* XCLECT  EN0  OPTION 2 1  a*+*** 
wf = . 7 0 0 0 0 E t 0 6  H z 50.000 AM = .20000 
T IME = 0. RANGE = 0. FUEL 0. 
ttt ++t ttt ttt ttt  ttt t++ ttt +tt ttt ttt ttt ttt ttt ttt ttt +tt ttt ttt ttt ttt t+t ttt t+t ttt ttt ttt ttt ttt ttt 
CUMULATIVE CPU TIME = 4.2030 CPU TIME  US D I N  PREVIOUS  TA K = 4.2030 
RGSAVE 
11 .7OOOEtO6 50.00 .20 00  0. 
I T 2  n T  H FUEL R U N t t t  AM T A C t t t  
0.  0.  1 .000 -0. 0. 21 
XNZZ E l 0  E l l  OPTION 
UNPACK 
a 3 0 0 0 0  
2 1   5 1 0 0 0  
t O 0 O . O  0. 0. 0 .  51000  0. 13  0. 1111111111 
5 1 0 0 0. 13 
63 
HSEG .I1 --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  10.47.00. 
LRC TEST PROBLEM NUMBER 2 ----- NSEG 111 
TOTAL RANGE TO BE  OETERMINEO -- NO ITERATION  REQUIRE0 
IN-FLIGHT  ENGINE  SCALING REPUESTEO 
PACE 17 











- 5 1 5  
.557 
.597 
- 6 3 7  
-676  
- 7 1 4  
-751 
- 7 8 9  
825 




- 2 2 2 2 5  
- 4 3 5 9 2  
- 6 4 3 9 9  
,64853  






















































































= . 6 9 3 3 2 E t 0 6  H 
OPTION 1 *+*+*+ 
= 0 .' RANGE = 0.  
= 4700.0 
MACH NO. V (KNOTS) 
- 3 0 0  197. 
,315 207. 
- 3 3 0  2 1 6  
.345 226. 
-360  236. 
.375 246. 
.390 255. 
e 4 0 5  265 
-420 275. 
.435  284. 
-450  294. 
e465  304. 
e 4 1 0  313. 
.495  323. 
. S I 0  333. 
.525 342 
-540  352. 
.555  361. 
-570  3 7 1  
.585 361. 
e 6 0 0  390. 
AM = . 6 0 0 0 0  














































1 3 7 7 6  
1.3758 
1.3719 


















+++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ + + +  +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 
CUMULATIVE CPU TIME = 5.3210 CPU  TIME  USE0 I N  PREVIOUS  TASK 1.0440 
RGSAVE 
3 1   . 6 9 3 E t O 6  4700. 
I T Z  UT H AM FUEL RUN+++ TIC+++ 
60 00 1 4 S E - 0  1 6679.  4.222 1.000  -0.  0. 1 
XNZZ E l 0  E 1 1  OPTION 
UNPACK 
1 .0000  
4 1  5 1 1 0 0  
1 0 0 0 0 .  0. 
5 1 1 I 0. 
4 .0000 0. 5 1 1 0 0  0. 
1 
1 0. 1111111111 
64 
NSEO I1 --- AIRCRAFT  PERFORM M€ PRO6RAM 01/14/77  10.47.02. 
LRC  TEST  PROBLEM NUMBER 2 --"- NSEO I f f  
TOTAL RANOE  TO BE  DETERMINED -- NO ITERATION  REPUIREO 
IN-FLfCHf  ENGINE  SCALING REQUESTED 














4 . 7 4 0 7  
5 .2279 





























= . 6 8 4 2 4 E t 0 6  H 
OPTION 1 ***+** 
ALTITUOE 
4 7 0 0  
4965. 



















= 1 0 0 0 0 .  
= .14954E-01 RANGE = 4.2220 










- 7 8 0  
. E O 0  
.820 
-840  













































3 7 8 1 0 5 . 7  
381964.1  
386114.8  





























t+t  t t t  ++t t+t +t+ ++t t + t  t t+ +tt  tt+ +t+ ttt tt+ tt+ t 4 t  +t+ +t+ +++ tt+ +t+ ++t tt+ ttt ttt t t t  ttt tt+ +t+ +tt +++ 
CUMULATIVE CPU TIME = 6.4430 CPU TIME  USE0 I N  PREVIOUS  TA K = 1.1220 
RGSAVE 
4 1  - 6 8 4 2 E t O 6  .lOOOEtO5 1.0000 .1864E-01  9086.  9.694 1.000 -0.  0. 1 
I T 2  n t  n AM TACt++  FUEL  RUN++t XNZZ E l 0  E l l  OPTION 
UNPACK 5 1  5 1 1 0 0  5 1 1 0 0. 




NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRA  01 /14 /77   10 .47 .04 .  
LRC TEST PROBLEW  NUMBER 2 ----- NSEG 111 
TOTAL RANGE  TO  BE OETERMINEO -- NO ITERATION  REQUIRE0 
IN-FLIGHT  ENGINE  SCALING REQUESTED 
LINEAR MACH ALTITUOE  CLIMB PATH HISTORY 
PAGE 1 9  
TIME 
o . a o o  
- 1 3 5  
.353  
718 






13 .157  
13 .678  
14 .227  
14 .592  
14.672 
14.736 
14 .796  
14 .850  
14 .901  
14 .948  
14 .993  
RANGE 
0. 
1 . 4 5 1 3  
3 .8490  
7 . 9 0 9 4  
19 .036  
2 6 . 2 7 9  
140 .48  
142 .46  
1 4 6 . 5 9  
151 .39  
157 .25  
164 .10  
171 .44  
176 .40  
177 .48  
178 .40  
179.25 
180 .03  
































. 1 4 7 l E t 0 5  
.2015Et05 
.1045E+06 














1 0 0 0 0 .  
10526 .  
11052 .  
11578 .  
12104 .  
12623 .  
13155.  
13681.  
14207 .  
14733 .  
15259 .  
15785 .  
16311 .  
16837.  
1 7 3 6 3 .  
17888 .  
18414 .  
18940 .  
19466 .  
19992 .  
20518 .  
= , 5 4 8 l l E t O 6  H 
OPTION 1 +”*+* 
= 20518.  
= .33597E-01 RANGE = 13.916 
MACH NO. 
1 . 0 0 0  
1 . 0 2 5  
1 . 0 5 0  
1 . 0 7 5  
1.100 
1 .125  
1.150 
1 . 1 7 5  
1 . 2 0 0  
1 .225  
1 .250  
1 . 2 7 5  
1.300 
1 .325  
1 .350  
1 .375  
1 .400  
1 .425  
1 .450  







667 .  
682 .  
696. 
711.  
725 .  
739 .  
754.  
768.  
782 .  
7 9 6 .  
8 1 0 .  
824. 







= 1 .5000  
= 9086.1 
G A M 7 0  
3 . 4 1  
2 . 7 4  
1 .64  
8 3  
.57  
36 
1 .27  
1 .85  
1 . 1 2  
.94  
. 7 8  
- 7 0  
.84 
2 . 7 8  
4 .97  
5 . 6 1  
6 . 0 7  
6 .48  
6 .85 
7 .16  
7 .29  
NET THRUST 
420 720.7 
406128 .6  
391958 .1  
378256.8 
3 6 5 a o 2 . 1  
373625.3 
347883 .3  
377820 .5  
364341.2 










506674.  8 
515090 .7  
SFC 
1 .2322  




1 .4189  
1 .5308  
1 .5573  
1.6230 
1 . 6 8 6 4  
1 7486 
1 . 8 0 7 3  
1.8627 
1 .4722  
1 .3792  
1 .3311  
1 .2991  
1 .2722  
1 .2489  
1.2310 
1.2169 
t+t  t t+ t+t  t+ t  t++ t t t  ++t t t+ +tt t t t  ttt  tt+ t t +  +tt  ttt  t t t  ttt t t t  ttt ttt  tt+ t + t  ttt t+t ttt t t t  ttt  +tt t + t  ttt 
CUMULATIVE CPU T I U E  = 8.1610 CPU T I M  USED I N  PREVIOUS TASK = 1 . 7 1 6 0  
RGSAVE 
52  .5S81Et06  .2052E+05 1.500 .2499 
IT?! UT H AM T A C t t t  FUEL R U N t t t  
, 136 lEt06   182 .1  1 .000  -0.  0. 1 
XNZZ E l 0  E l l  OPTION 
UNPACK 6 1  51iOO  5 1 1 0 0 .  22 
0.  0 .  0.  3 .0000 6 . 0 0 0 0  51100 0 .  22 1 .0000  1111111111 
66 
NSEG I1 --- AIRCRAFT  PERFORMAWE PROGRAM 01/14/77 10.47.07. 
LRC E S T  PROBLEM WMeER 2 ---- 
TOTAL RLNGE TO BE  DETERMINED -- MO ITERATION  REQUIRED NSEG 111 
IN-FLICHT  ENSINE  SCALING REQUESTED 





























































































= .69369E+06 H 














































a 6 0 0  























= . 6 0 0 0 0  
FUEL = 0. 


































































+++ +++ +++ +++ +++ + + +  + + +  + + +  +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ + + +  +++ +++ +++ +++ +++ +++ +++ +++ +, 
CUMULATIVE CPU TIME = 9.3930 CPU  TIME USED I N  PREVIOUS  TA K = 1.1220 
RGSIVE 
31  .6937E+06  4700. 
I T 2  nT H A M  FUEL  RUN+++ TAG+++ 
- 6 0 0 0  1285E-0 1 6322.  3. 0 1.000 -0.  0. 1 
XNZZ E l 0   E l l  OPTION 
UNPACK 41 51100 5 1 1 0 0. 
1 . O O O D  1 0 0 0 0 .  0. 4 . 0 0 0 0  0. 51100 0. 
1 
1 0. 1111111111 
67 
NSEG I1 --- AIRCRAFT  PERFORM KE PROGRAM 01/14/77  10.47.09.  
LRC TEST PROBLEM NUMBER 2 ----- NSEG I11 
TOTAL RANGE 70 BE OETERHINED -- NO ITERATION  REQUIRED 
IN-FLIGHT  ENGINE  SCALING REQUESTED 
LINEAR MACH ALTITUOE  CLIMB PATH HISTORY 
TIHE 
0.000 




- 2 2 6  
269 
- 3 1 3  
- 3 5 6  
.399 
442 
- 4 8 6  
- 5 3 0  
.575 
e 6 2 1  
6 6 9  
, 7 1 8  
7 6 9  
. a 2 1  
876 
. 9 3 4  
RANGE 
0. 
3 0 2 6 8  
- 6 1 0 9 5  

















8 . 0 3 8 0  

































































1 0 0 0 0 .  
10. +***e+ KCLECT EM0 OPTION 1 *+**** 
WT = - 6 8 5 3 6 E 4 0 6  H = 10000.  
TIME = .12849E-01 RAN6E = 3.6296 





- 6 8 0  
- 7 0 0  
e720 
- 7 4 0  
e760 
- 7 8 0  
.BOO 
.a20 
















































5 .67  
5.39 





































1 2 9 9 6  





I 2 6 9 9  






CUMULATIVE CPU TIME = 10.515 CPU TIME USED I N  PREVIOUS TASK 1.1220 
I T 7  
RGSAVE 
41 a6854E406 .1000E405 1.0000 
WT H AM T IC+++  FUEL  RUN+++  XNLZ E l 0  E l l  OPTION 
.1557E-01 8333. 8.038 1.000 -0. 0. I 
UNPACK 
1.5000 
5 1   5 1 1 0 0  5 I 0 0. I 
20518.  
I 
4.’0000 0 .  0. s1100 0 .  I 0 .  
44+  +44   ++4  4 4 4   4 4 4  444  4+4  4+4  44+ +44 444  ++4 4 t +  4 4 4  44+ 444 +44 + 4 4  444 444 +44 +++ ++4 444 4 4 4  + t 4  444 444  444 44+ 
1111111111 
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NSEC I1 --- AIRCRAFT PERFORMAl(CE PROSRAM 01/14/77  10.41.1 .  
LRC TEST PROBLEM NUMBER 2 ----- NSEG I11 
TOTAL RAN6E TO BE DETERMIMED -- NO I T E R A T I O N  REQUIRED 
IN-FLIGHT  ENSINE  SCALING REQUESTED 
PACE 24  
TIME 
0 . 0 0  







1 . 9 0 1  
2.418 
3.085 
3 . 9 1 4  
4 .832  
5 . 4 2 6  
5 - 5 2 5  
5 . 6 0 5  
5 .676  
5 .741  
5 .801  
5.857 
5 .920  
RANGE 
1. 
t . 0 3 1 3  
2.4545 
4 .3289  
6,0718 
9,.3732 
12 .730  
17 .178  
2 2 . m 9  
29.062 
3 7 . 6 7 1  
48 .578  
6 0 . 8 6 4  
68.930 
7 0 . 2 9 6  
71 .417  
72 .431  
7 3 . 3 7 1  
74 .251  
7 5 . 0 8 3  
7 5 . 8 8 4  

























LINEAR MACH ALTITUDE  CLIMB  PATH  HISTORY 






















10000 .  




12629 .  
13155 .  
13681 .  
14207.  
14733 .  
15259 .  
15785.  
16321 .  
16837 .  
1 7 3 6 3 .  





20518 .  
= .6267lE+O6 H 
OPTION 1 ****** 
= 20518. 
= .28418€-01 RANGE = 11.668 
MACH  NO. 
1 .000  
1 .025  
1.050 
1 .075  
1 .100  
1 .125  
1.150 
1.175 
1 . 2 0 0  
1 . 2 2 5  
1.250 
f a 2 7 5  
1.300 
1 . 3 2 5  
1 .350  
1 .375  




1 . 5 0 0  
An 
V (KNOTS) 






725 .  
7 3 9 .  
754. 
768 .  
7 8 2 .  











FUEL = 8332.7 
GAMln  
4 .79  
4 . 1 4  
3 .06  
2.30 
1 . 9 6  





- 5 2  
.43 
- 5 1  
2 .12  
5 - 0 2  
4.64 
5 . 0 7  
5 . 4 4  
5.77 
6 . 0 5  
6.17 
NET  HRUST 
462665.7 










329981 .4  
322233.2 
398614 .8  
435439 .3  
45470 0 3 
468646.2 
481396 .6  
492994.2 
502853.3 







1 .3834  















+++ +++ +++ +++ +++  +++ + + +  +++ +++ +++  +++ +++ +++ +++ +++ +++ +++ +++  +++ +++ +++ +++ +++ +++ +++ +++ + + +  +++ +++ +++ 
CUMULhTIVE CPU TIME = 12.187 CPU TIME USED I N  PREVIOUS  TA K = 1.6720 
RGSAVE 
5 1  .6267E+O6 .2052E+05 1 . 5 0 0  
I T 2  YT n AN TIC+++ FUEL RUN+++ 
e9850E-01 .5864E+05 75 .88  1 . 0 0 0  - 0 .  0 .  1 
XNZZ E l 0  E l l  OPTION 
UNPACK 61  51100 5 1 1 0 0. 22 
0. 0. 0.  3 . 0 0 0 0  6.0000 51100 0. 22 1 . 0 0 0 0  1111111111 
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NSEC I f  --- AIRCRAFT PERFORMANCE  PROGRAM 0 1 / 1 4 / 7 7  ' ' 10.47.15. PACE 25 
TIME 
0.000 
2 4 4  
.so1 




1 . 6 4 1  
1.819 



























































LRC  TEST PROBLEM WHBER  2 -I-- WSEC' If1 
TOTAL RANGE  TO BE OETERNIWED -- NO ITERATION  REQUIRED 
IN-FLIGHT  ENGINE  SCALING REQUESTED 
CONSTANT DYNAMIC PRESSURE CLIMB  PATH  HISTORY 
FUEL U T I T U O E  MACH NO. V tKNOTSI GAM70 
0. 20528.  1.500 919. 11 83 
2512. 25341.  1 .632 980. 11.15 
50 87. 30164.  1.818 1070.  10.55 
7429. 34987. 2.034 1172. 10.13 
9821.  39810 2.284 1309.  8.91 
1230E405 44633.  2 .564 1470. 7.80 
.1476E+05 49456.  2 .879 1 6 5 0  7.69 
.1684E405 54279.  3 .233 1853. 7.95 
.1884E405 59102. 3.630 2081. 7.13 
.2112E405 63925. 4 .077 2337. 5-18 
.2394E+05 68768.  4.577 2629. 3.53 
.2729E+05 73571.  5 .136 2960. 2 .67 
a3133E405 78395.  5 .758 3330. 2.00 
.3622E+05 83217. 6.451 3743. 1.09 
.4201E+05 88040. 7.222 4204. 1.08 
-4913E405 92863. 8.078 4718. .75 
. 5 8 i l E 4 0 5  97686.  9.030 5292.  - 5 0  
.6994E+05 102509. 10 .087 5930.  -31 
.8671E+05  107332.   11 .2 0   664  .18 
.1145E+06 112155.  12 .560 7 4 3 1  .07 
.1958E406 116978.  14.000 8310 03 
= .43091E406 H = .11698E+06 AM = 14.,000 
OPTION I ****++ 























S f  c 
I.LL58 




















444 4+4  44+ 4+4 4 4 4  4 4 4  4 4 4   4 4 4  4 4 4  4 4 4  +44 + 4 4  ++4 4 4 4  4+4  44+ 4 4 4  +44 444 444  4 4 4  44+ 44+ 444 +4+  444 444 +4+ 444  ++4 
CUMULATIVE CPU TIME = 14.595 CPU TIME  US 0 I N  PREVIOUS TASK 2.3820 
I T 2  
RGSAVE 
WT H A M  TAC444  FUEL  RUN444 
7 1  m4309E406  .117OE+O6  14.00  . 773 -1958E406  2371. 1.000 -0. 0. 1 
XNZZ E l 0  E l l  OPTION 
UNPACK 81 51010  5  1 0 10 10. 




NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM 81/14/77 . 10.47.220 
LRC TEST PROBLEM NUMBER 2 ----- NSEC I11 
TOTAL RAWGE TO BE  DETERMINED -- NO ITERATION  REPUIRED 
IN-FLIGHT  ENGINE  SCALING REQUESTED 
PACE 26 
SEARCH FOR MACH ALTITUOE  POINT ALONG A COWSTANT ENERGY L I N E  
THE BASIS FOR SELECTION OF EACH  NACH A L T I T W E   P O I N T  MAS M A X I M I M  LIFT/ORAG 















































15. *+*++* XCLECT E N 0  
nT 




























































































































~ 0 4  
04 
.04 





03 -. 37 -. 41 
































4 4 4  +++ 4++ 4+4 +44  4+4 +44  ++4 444 4+4 +44  4 u  +4+ +++ 444 +++ 4+4 4 4 4  444 +44 44+ 444 4++ +4, 44+ d 4 4  ++4 444 4+4 +44 
CUMULATIVE  CPU TIME = 20.621 CPU  TIHE USE0 I N  PREVIOUS TASK = 5.8020 
R6SAVE 
I T 2  YT H  FUEL  RUN444 AM T,ALc+4+ xnzz E l 0  E l l  OPTION 
91 e1990E406 2000. a3000 05719 1002.  1045. 1.000 -0. 0. 1 
-c 
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NSEG I1 --- AIRCRAIT PERFORMAWCE PROCRAM 81/14/77 ' . .  . '10.47.25. 
LRC TEST PROoLEM NUMBER 2 ----- NEEG I11 
TOTAL  RINSE TO BE OETERHIMEO -- NO -~TERATI ,ON'R€d i t IREO 
IN-FLIGHT ENGINE SCALING REQVESTEO _ _  , ,, 
_.I 
.. .- 
MISSION  TIME  HISTORY PAYLOAO = 0 .  
WEIGHT MACH 
700000. .300 
693688.  - 6 0 0  
685355.   1 .000 
626714.  1.500 
430908. 14 .000 
200000. 9.538 
198998. - 3 0 0  
ALTITUOE RANGE TIME(HRS) FUEL 
+r+++rINCREMENTAL1+Z1+++ 
2000. 0.00 0.000 0. 
4100 .  3.63 a 0 1 3  6312.  
10000.  8.04 - 0 1 6  8333. 
20518. 75.88 099 58641. 
116918.   2370.96 e317   195806 .  
1 1 6 9 7 8 .  7999.84 1.1'83  230908. 
2000. 1013.31  -572  1002. 
OPTION 







NSE6 I1 --- AIRCRAFT PERFORMAHCE PROGRAM Oltlbt17 10.47.28. 
LRC TEST PROBLEM NUMBER 2 ---- NSES I11 
TOTAL RANGE TO BE OETERMINED -- NO ITERATION  REQUIRE0 
IN-FLIGHT  ENGINE  SCALIM6 REQUESTED 
. _. . 
. .  
PACE 15 





.RC ICOPS IWOEPNOT 6601C-131K  01/21/75F 
LCCT - RATE IS EXCEEOEO 
7420 8 .  
1I.01.201.110000.5000. 
122 100732 ILDC 1 Z W A  CkNT 
Ab916 R 
iER.VAHL. WALTER A 
I ~ O O N  37351 
0009 
LRC CONPUTER CONP3CX . 
:TCH.A4916~.BINARY..WISSION. 
:ME I C  ATTACH 





' 0  3 '. 3 
'. 3 '. 3 '. 3 














4.0 PROBLEM  NO. 3 - MACH 6 HYDROGEN  FUELLED  TURBORAMJET 
WITH  ENGINE  SCALING 
4.1  Vehicle  Characteristics 
Turbojet  propulsion (M = 0-. 81 
Dual  mode  (turbojet  and  ramjet)  propulsion (M = . 8 -3 )  
Ramjet  propulsion (M = 3 - 6 )  
4 turboramjet  engines, H2 fuel (F/A = .0292) 
Mcruise = 6  
Gross  take-off  weight  to  be  determined 
Operating  weight  empty = 494,960 pounds 
Thrust  loading = .4 
Thrust  margin  at  cruise = .4 
Vehicle  reference  area - 14,724 ft 2 
Wing  semi-thickness  angle = -.70 
Inlet  initial  wedge  angle = 6' 
Engine  exhaust  field  pressure (p ) = free-stream  static  pressure (p,) 
Total  range = 7350 N.M.  (not  counting  alternate  field  range) 
N 
4 . 2  Mission  Characteristics 
(1) Take-off  to  clear 50 foot  obstacle 
(2) Accelerating  climb  at  max.  power  along  prescribed  path  until q = 1000 psf  
reached (=M= 2 .5 )  
(3) Accelerating  climb  at  max.  power  along  constant q = 1000  psf  path  to 
M = 5.95  (altitude = 87990 ft.) 
74 
(4) Accelerating  climb  at  full  power  to M = 6 ,  altitude = 99,120 ft. 
(5) Constant  altitude,  constant CL cruise  to  weight = OWE + reserve  fuel f o r  
200 N.M. alternate  field 
Descent  at  max.  L/D  to M = .8 ,  altitude = 20,000  ft. 
Loiter 5 minutes 
Constant M = .8  climb  to  45,000 ft. 
Constant  altitude  cruise  for  200  N.M.  at M = . 8 .  
Descent  at  max.  L/D  to M = . 8 ,  h = 20,000 ft. 
Loiter  5  minutes. 
Descent  at  max.  L/D  to 50 ft.  obstacle 
Landing 
4.3  Propulsion  Characteristics 
Inlet  capture  ratio  (Ac/Ai) vs. Inlet  flow  field  Mach  number (M1) 
M1 
0 




. 9  
1.0 
1.2 






















Inlet   pressure  recovery (pt,/p;,) vs. I n l e t   f l o w   f i e l d  Mach number (M1) , 
M1 
0 .0  
1 . 0  
1 . 3  
1 .65  
2 . 0  
2 . 4  
2.75 
3.55 
4 . 2  
5 . 0  
5 . 5  
6 . 0  
6.35 
6.75 
7 .25  
7.75 

















. 1 3  
.118 
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6 Turbojet corrected airflow (7) vs. Inlet flow field totai temperature (Ttl) 




4 0 8 . 5  
325 .5  












Turbojet  gross  t h r u s t  p e r  pound of a i r f low (F /fi ) vs.  Engine p r e s s u r e  r a t i o  ( loglo pt,/p,) and i n l e t  f low 
f i e l d  t o t a l  t e m p e r a t u r e  (Tt l )  
g a  
LoglOPtj/PN 'tl I 
- . 0458 
0. . 301 . 4771 
. 6021 
.7702 . 9031 
1 .o 
1 . 301 
1.6021 
1.7781 






















































51 9 900 800 700 
146.4 
245.0 245.0 245.0 245.0 
242.3 242.1 242.2 242.3 
237.5 237.8 238.6 239.0 
232.7 231.5 233.1 234.0 
221.0 219.2  23.0 224.8 
206.3 208.9 211.2 214.2 
200.0  203.4 206.4 210.0 
193.8  196.0 199.7 204.1 
176.8 183.0 188.5 195.0 
166.7  173.0 179.0 188.0 
150.0  157.0 163.7 176.3 
119.6  127.5  135.3 150.7 




























































































































Ramjet performance (Is ) vs. f ree-s t ream Mach number (Moo) and i n l e t   f l o w   f i e l d  
to t a l  t empera tu re  (T t  7 1 
.8 
.85 
. 9  
.95 





1 .4  
1 .5  





















































, .  
. I  
Tti " o ' O R  

























. . '. 3381.5. 
. .  
, /  
'3879.8, 
I' 
I .  



























Ramjet  equivalence  ratio ($I) vs.  free  stream Mach number (M,) 
Ramjet maximum  airflow  ratio  (WRJmax/Wfu1l ca ture ) vs. Inlet  flow  field  total 
temperature  (Tt, ) inle P 





. . .  
Ramjet throttling  table at cruise conditions (M, = 6); F /F' ) vs. 
Nmax 
81 
4 . 4  T r a j e c t o r y  Details 
The t r a j e c t o r y  segment (2)  p re sc r ibed  pa th  i s  described below. 
M 
03 
A l t i t u d e ,  f t .  
M, a t  50 '  obs t ac l e  
11500 .7 




27000 .9  
24000 .85 
21500 .8 
16000  .75 
1 .0  30000 
1.1 32700 
1.15  33500 
1 . 2  34500 







51000 ( q  = 936.4 psf)  2.4 
49000 2 . 2  
47200 
5297.1 (q = 1000 p s f )  
82 
4.5 Aerodynamic  Characteristics 
Linear aerodynamics  are based on  the following equations: 








































































































































NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM O i / i l / 7 7  11.20.38. 
LRC  TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N O  I N I T I A L  W I G H T  TO PROVIDE  7350 NM TOTAL RANGE 
NSEG I11 


















E SIZES FOR EACH TARLE USED I N  T H I S  RUN 
PA6E 1 
CLZTAB(75) 




TOTAL  TABLE S I Z E  FOR T H I S  RUN I S  1944 
NSEG I1 --- AIRCRAFT PERFORMANCE  P OG AM O l f  14/77 18.20.51. 
LRC  TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N O  I N I T I A L  HEIGHT TO PROVIDE 7350 NM TOTAL RANGE 
NSEG 111 
FOR G I V E N   F I N A L  HEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
STCASEfOATAlf 
... ... ... 
I P O I C N = l *  S PRINT OATA BASE  OIRECTORY 
IPOICN=O* f DO NOT PRINT DATA  BASE  OIRECTORY 
OATA FOR PRINT-OUT CONTROL 
.. ... 
1 P S E G ~ 3 ~ 5 ~ 6 ~ 7 ~ ~ ~ 9 ~ 1 0 ~ 1 1 ~ 1 2 ~ 1 3 ~ 1 4 ~ 1 5 ~ 1 6 ~ 1 7 ~ 1 ~ ~ 1 9 ~ 2 0 ~ 2 2 ~ 0  
CONTROLS PRINT OUT  OF MISSION SEGMENTS 
... 
IPATHO=l. S GENERATE TABULAR L I S T I N G   O F  ATMOSPHERIC  PROPERTIES 
IPAT!4O=O. 8 00 NOT GENESATE TARULAR L I S T I N G  OF ATMOSPHERIC  PROPERTIES 
IPTZ Ih=O.  t 00 NOT PRINT TERM ARRAY  AS  THE I N P U T  D A T I  I S  PROCESSEO 
I P T Z I N = l .  S P R I N f  THE TERM  ARRAY  FROM F I L L T Z  
IOBHHP=OI $ 0 0  NOT PRINT DUMPS DURING  CLIMB 
AS THE INPUT OATA  FOR EACH 
HISSION SEGHENT I S  PROCESSEO 
IPENOS=O. S 00 NOT PRINT SCALEO  ENGINE OATA 
IPENOS= l r  $ PRINT SCALEO ENGINE OATA 
IPENOR=l. S PRINT RAW ENGINE DATA 
IPENOR=O, $ DO NOT PRINT RAW ENGINE OATA 
IPTZXX= l .  $ PRINT TERM  ARRAY AS EACH  MISSION SEGHENT I S  STARTEO 
IPRGSV=l. S PRINT THE RG SAVE ARRAY  FROM EACH  MISSION SEGMENT ... ... TAKE-OFF AN0 LANDING DATA ... 
SSEF  =14724.0*$ WING REFERENCE AREA (SF)  
COPLG = 0 . 5 . t  FLAT  PLATE DRAG COEF OF  GEAR 
SPLG = 2 0 0 . C r S  FLAT  PLATE AREA OF GEAR (SF)  
WSLEFC=37.C.f WING LEAOING EDGE  SWEEP ANGLE (OEG) 
AG =.ZS.S GROUND ROLL EOOY ANGLE (OEG) 
OFK =0.189,$ INOUCEO DRAG FACTOR 
XHAXG =7500.01$ HAXIMUH GROUND ROLL ( F T )  IGNOREO. I F  ZERO 
CFOCAV=.2S1$ AVERAGE FLAP CHORO  TO WING CHORO RATIO 
EFOEEX=O.66.S FLAP SPAN T O  EXPOSE0 WING SPAN RATIO 
COPCHT=O.O.$ FLAT  PLATE DRAG COEFF OF CHUTE 
SPCHUT-0.O.f FLAT  PLATE AREA OF DRAG CHUTE (SF)  
GRNOFT=O.OZSIS GROUND ROLL  FRICTION  COEFFICIENT  TAKE-OFF 
FLAPOT=tC.O.B FLAP  OEFLECTION  (OEG)  TAKE-OFF 
GRNOFL=.35.S GROUND ROLL  FRICTION  COEFFICIENT  LANDING 
FLAP0L=45.OIf  FLAP  OEFLECTION  (OEG)  LANDING 
FNL =O.t3,S LANDING THRUST ( L E )  
ARTHEO-2.O.B THEORETICAL WING  ASPECT RATIO  (SPAN*+2/SREF) 
WSLEFC=60.0*$ WING LEAOING EDGE SWEEP ANGLE (DEG) 
AHAXG =ZO.O*b HAXIHUM GROUNO ROTATION ANGLE  (OEG) 
COO =0.0086* $ ORAG COEFF AT ZERO L I F T  
CFOCAV=.lSIS AVERAGE FLAP CHORO TO WING CHORO RATIO 
CLbTOT=.C5115. $ TOTAL L I F T  LIFT CURVE SLOPE (PER OEG) 
TRPTIO=.ZO,S WING TAPER RATIO 
WINCIO=-C.7r $ WING INCIOENCE A T  ZERO  ANGLE OF ATTACK 
.. . LOW ASPECT RATIO TAKE-OFF vaLuEs  
CLO=O.O. $ L I F T  COEF  AT  ZERO  ANGLE  OF ATTACK 
PAGE , 2  
86 
r 
.',NSEG I1 "- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  10.20.39. 
LRC  TEST PRORLEM NUMBER 3 ----- NSEG. I11 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
ITERATE TO F I N D  I N I T I A L  WEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
HTO=O., S ALTITUDE AT .START OF TAKEOFF  ROLL ... .. . GFNERAL DATA 




P S E T Z l r  








, ' .  
. .  
AME=C.767. .. . ... ... 
RCSC=lCO.0* 
AERO DATA 
e.. LINEAR AERODYNAMICS 
INOAER = 9. t TABULAR OATA 





N S E G  I1 --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  18.20.40. CAGE 4 
. .C  
... 
.. . ... ... ... 
... ... 
... ... ... 
LRC  TEST PROBLEM NUMBER.3 ----- NSEG 111 
ITERATE TO F I N D  I N I T I A L  HEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
FOR GIVEN  F INAL WEIGHT. ,IN-FLIGHT  ENGINE  SCALING REPUESTEO. 
. . .  
0..0..0..0..0..0..0..0..0..0.10..0..0.~0..0..0.. 
- . 0 0 6 ~ - . 0 0 5 8 ~ - . 0 0 5 6 5 r - . 0 0 5 5 r  
INDCLA = 1. 
I C L A X   = Z 1  
ICLAY =2s 
CLATAB = 0.~.3~.4..6~.8~.9~.95~1~~1~1~1~2~1.3~1~4~ 
2.~2.5~3.~3.5~4.~4.5.5..5.5~6~~0~~500000~~ 
. 0 4 6 5 ~ . 0 4 6 5 ~ . 0 4 6 6 ~ . 0 4 7 5 ~ ~ 0 5 4 5 ~ ~ 0 5 6 3 ~ ~ 0 5 6 1 . ~ 0 5 5 6 ~  
~ 0 5 4 0 ~ ~ 0 5 2 6 ~ ~ 0 5 1 5 ~ ~ 0 5 0 4 ~ ~ 0 4 3 9 . . 0 3 6 8 ~ ~ 0 3 0 2 ~ ~ 0 2 6 2 ~  
~ 0 2 3 0 ~ ~ 0 2 0 6 ~ ~ 0 1 8 8 ~ ~ C 1 7 4 ~ ~ 0 1 6 4 ~  
~ 0 5 4 0 ~ ~ 0 5 2 6 ~ ~ 0 5 1 5 ~ ~ 0 5 0 4 ~ ~ 0 4 3 9 . . 0 3 6 8 ~ ~ 0 3 0 2 ~ ~ 0 2 6 2 ~  
~ 0 4 6 5 ~ ~ 0 4 6 5 ~ ~ 0 4 6 6 ~ ~ 0 4 7 5 ~ ~ 0 5 4 5 ~ ~ 0 5 6 3 . . 0 5 6 1 ~ ~ 0 5 5 6 ~  
~ 0 2 3 G ~ ~ 0 2 0 6 r ~ 0 1 8 8 ~ ~ 0 1 7 4 ~ ~ Q 1 6 4 ~  
.ALT = 0. 
ALT = 500000. 








T H R H I N = O . l r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... CHECK PROBLEM 3 
I N D E G I  = 0 9  
INDE03 = i r  
INOEO2 = 0 .  
INDEO4 = 1, 
IM3E05 = I. 
INDEG7 = 1, 
INOEOB = I, 
I L D E 0 6  = l r  
INDE09 l r  
I N D E l O  = l r  
INOCLA = i r  
88 
NSEG I1 --- AIRCRAFT FFRFORRANCE  PROCRAR 
LRC  TEST PROBLEM  NUMBER 
ITERATE TO F I N O  I N I T I A L  
FOR G I V E N   F I N A L  WEIGHT. 
0 1 / 1 4 / 7 7  
3 ----- NSEG I11 
HEIGHT. TO PROVIOE 7350 NH 
IN-FLIGHT  ENGINE  SCALING 
e. CHECK PROBLEM 3 




NSEG II.-;"4IRCRAFT  PERFORMANCE  PROGRAM 01/14/17 18.20.43. PACE 6 
R 
c 
LRC  TEST PROBLEH NUMBER 3 ----- 
ITERATE TO F I N O  I N I T I A L  HEIGHT  TO  PROVIDE  7350  NH  TOTAL RANGE 
NSEG I11 
FOR GIVEN FINAL WEIGHT. IN-FLIGHT  ENGINE SCALING REQUESTED. 
ETABOB= O...l..Zr.3..4..5..6..7,.8*.9*1.* 
IEGBK = 1 0 .  
2 .222 .1 .215 . .995 . .903~ .873* .86B~.875~ .089~ .912~1 .0~  
ETA009 = ~ 8 ~ ~ 8 5 ~ ~ 9 ~ ~ 9 5 ~ 1 ~ ~ 1 ~ 1 . 1 . 1 5 . 1 . 2 . 1 . 5 . t . 4 . 1 ~ 5 ~ 1 ~ 6 ~ 1 ~ 8 ~  
I E 0 9 X  = 37. 
2 . r P . 2 i 2 . 4 . 2 . 6 . 2 . 7 ~ 2 . 0 . 2 . 9 5 ~ 3 . 0 ~ 3 . 2 ~ 3 . 4 ~ 3 . 6 ~ 3 . 8 ~ 4 . ~  
4 . 2 . 4 . 4 1 4 . 6 . 4 . 8 * 5 . . 5 . 2 ~ 5 . 4 . 5 . 6 ~ 5 . 0 . 5 . 9 5 * 6 . ~  




3702.5.3630.r3568. .3510.1*3450.6~3387.5.3342.5*  
3381.5. 
l . r l . . l . . l . r l . ~ l . r l . . i . r l . . i . r i . . l . t i . . l . , l . * l . ~ i . ~ l . * l . , l . ~ l . *  
1 . r 1 . , 1 . ~ 1 . . i . . 1 . * 1 . . 1 . , 1 . ~ 1 . r i . ~ 1 . * 1 . * 1 . ~ 1 . * 1 . *  
I E l O X  = 5 .  
ETA910 4 4 0 ~ r 7 0 5 ~ ~ 9 0 0 ~ r 1 0 3 5 ~ ~ 6 0 0 0 ~ ~  
... SPECIAL  INPUTS FOR DUAL  ENGINE  OPTION 0...4..745.1.0*1.0. 
IEOP=O. 
AINLET = 4 0 .  , 
OELHNG = - 0 . 7 .  $ WING COMPRESSION  SURFACE ANGLE 
O E L I N  = 6. t  , 
AMINRJ = 0 . 8 .  
AHAXTJ = 3.0. 
ALFLIM=EO.. 
IPOENG=C. SNULL  OIAGMOSTIC  PRINT I N  ENGINS  ROUTINE 
$MAX ANGLE OF ATTACK llLLOWAELE  FOR  DUAL ENG COMP 
IASCAL = 1, PAUTOHATICALLY  SCALE  NGINES  DURING  CLIME TO PROVIDE 
..... 
..... THRUST REQUIRED. 
PLWINT=C.. 
P L I M = l 2 0 0 . r  
CLMAX=l.O, BMPX L IFT   COEFFIC IENT 
CLC=.G5. RCRUISE L IFT   COEFFIC IENT FOR RAMJET SCALING 
HT=494960., 











IEOP=2. $ COMBINATION  E GINE  OPTION 
EN0 
90 
NSFG T T  --- ATRCRAFT PFPFnPHANCF PPnGRAM 0 1 / 1 5 / 7 7  18.20.46. 
LRC  TEST PROBLEM NUMBER 3 ----- NSEG I11 
ITERATE TO F I N O   I N I T I A L  WEIGHT TO PROVIDE 7350 NM TOTAL RANGE 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING  REWESTED. 
... NASA  TEST PROBLEH 3, NSEG VERSION 111. ... 
... ENGINE  SCALING  OPTION SEGHENT(2).OPTIONi21) 
PROPULSIVE HOOE = OUAL 
SCALE TURAOJET--THRUST=32600G~ t (LES. TOTAL) 
..e TURBOJET I S  SCALED  AT  SF1  LEVEL 
SCALE  RlHJET 
CRUISE HACH=6.01 CRUISE  ALTITUOE=99120.. 




. 4 o c o o  6.OG00 .32600E+06 99120. ... 
SEGMENTl3)   .OPTION(I7) t  
COHPUTE WARH-UP AN0  TAKE-OFF  UEL ALLOWANCE 
WA.RH-UP TIHE=5.01 ( Y I N I  
EN0 
G. - 0. 0 .  5.COOO 2.cooo ... 
SEGHENT(4)*OPTIONi13) .  
.e... START OF HEIGHT  ITERATION LOOP. GUESSED I N I T I A L  WEIGHT ..... I S  8 0 0 0 0 0 .  L3S. 
NEW HEIGI'T=8000OO.r  LES 
EN0 
0. 0. .80000E+06 0 .  0.  
SEGHENT(5)   .OPTION( l )s  
FLY  LINEAR  MACH-ALTITUDE  PATH 
EN0 HACH NUMBER =0.5. 
EN0 ALTITUOE=30CO.. 
PROPULSIVE HOOE = OUAL 
THRUST = MAXIHUM AVAILAELF 
EN0 
. 5 0 0 0 0  3 0 0 0 . 0  0 .  4 . 0 0 0 0  0.  ... 
FLY  LINEAR  MACH-ALTITUOE  PATH 
EN0  ALTITUOE=5000.t 
SEGHENT(6)  .OPTION(l),  
END HACH NUHEER = 0 . 6 .  
PROPULSIVE MODE = OUAL 
THRUST = HAXIMUH  AVAILABLE 
EN0 
e 6 0 0 0 0  5000.0  0 .  4 . 0 0 0 0  0 .  ... 
SEGHENT(7)  .OPTION(l).  
FLY  LINEAR  HACH-ALTITUDE  PATH 
END H A C H  NUHEER =o.a. 
EN0  ALTITUDE=21500.r  
PQOPULSIVE HOOE = OUAL 
.THRUST = MAXIHUM AVAILFBLE 
.10000 
END 
2 1 5 0 0 .  0 .  ... 4.0000 0. 
51000   .  
5 1 0 0 0  2 .0000 
51000 0 .  
5 1 1 0 0  0.  
S I 1 0 0  0. 
5 1 1 0 0  0. 
2 1  0. 












NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM . 01/14/77 18.20.46. 
LRC TEST PROBLEM NUMBER.3 ----- :NSEG I11 
ITERATE TO FINO  1NITIAL.WEIGHT TO PROVIDE 7350 NM TOTAL RANGE 
FOR G I V E N   F I N A L  WEIGHT. IN-FLIGHT.ENG1NE  SCALING REQUESTEO. 
SEGMENT(8 f   *OPTION( I l *  
FLY  LINEAR  MACH-ALTITUDE  PATH 
EN0 MACH NUMQ,ER =0.95. 
END  ALTITUOE=Z9000.r 
THRUST = MAXIMUM AVAILABLE 
PROPULSIVE MODE = OUAL 
END 
-95000 29b 3 0 .  3. 4.0000 0. 51100 0. 
4.0000 0.  51100 0 .  
4.0000 0. 51100 0 .  
... 
SEGMENT (9 f   *OPTION (1 I t  
FLY LINEAR  MACH-ALTITUDE  PATH 
EN0 MACH NUMBER 1 1 - 5 1  
END ALTITUDE=4050C.. 
PROPULSIVE MODE = DUAL 
THRUST = MAXIWUM AVATLPBLE 
1.5000 40500. 0. 
EN0 
... 
S E G M E N T ( 1 O l ~ O P T I O N ( 1 1 ~  
FLY  LINEAR  MACH-ALTITUDE  PATH 
END  ALTITUOE=52971.. 
EN0 MACH NUMBER = 2 . 6 ,  
PROPULSIVE MOOE = OUAL 
THRUST = MAXIMUM AVAILABLE 
2.6000 52971. 0. 
EN0 
... 
SEGMENT( l1 l  I O P T I O N ( 1 l  v 
F L Y  CONSTANT Q PATH 
END MACH NUMBER =5.951 
END ALTITUDE=87990.. 
PROPULSIVE MODE = OUAL 
THRUST = MAXIMUM AVAILABLE 
END 
5.95GO 87990.  0 .  ... 
SEGMENT (121. OPTION ( 1 1  9 
FLY  LINEAR  MACH-ALTITUOE  PATH 
EN0  ALTITUOE=99120.. 
END MACH NUHBER =5.99,  
PROPULSIVE MODE = DUAL 
THRUST = MAXIMUM AVAILABLE 
EN0 
5.9900 99120. 8 .  4.CODO C.  51100 0 .  ...... SCALE  RAMJET AT CRUISE MACH  AND ALT  EASE0 ON CURRENT  WEIGHT 
S E G M E N T ~ 1 3 I ~ O P T I O N ~ 2 1 ) .  
PROPULSIVE MOOE=OUAL 
SCALE  RAMJET---CRUISE THRUST MARGIN=O.4. 
COMPUTE  ANGLE OF ATTACK FOR SCALING BASED ON CURRENT WEIGHT 
CRUISE  MACk6.0,   CRUISE  ALTITUDE=99120.~ 
EN0 
5.0000 .4oooo 6.JGOG iJ. -99125. 
















NSEG 11 --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  18.20.46. 
.LRC TEST PROBLEM NUMBER 3 ----- NSEG I11 
ITERATE TO F I N D  I N I T I A L  HEIGMT TO PROVIDE 7 3 5 0  NM *TOTAL  RINGE 
FOR GIVEN  F INAL  HEIGHT. IN-FLIGHT  ENGINE SCALING REQUESTED. 
....e LOOP BdCK ONCE TO START OF CLIMB  USING RESCALED ENGINE 
SEGHENT (14)   .OPTION(22) .  
F I N I S H  LOOP AT EN0 OF SEGMENT(l21 
START L O G  AT 8EGINNING OF SEGHENT(5) 
NUMBER OF ITERATIONS = l e .  
EN0 
0. 0. 0. 5.0000 ... 
CRUISE AT DONSTANT LIFT COEFFICIENT 
S E G M E N T [ ~ ~ ~ S O P T I O N ( ~ )  
NUHBER OF INTEGRATION  STEPS =i 109 
EN0  HEIGHT=53OOOO.r POUNOS 
THRUST = THRUST REQUIRE0 
END 
PROPULSIVE H ~ O E  = ou.aL 
0. 0. .53000E*06 0. ... 
SEGHENT(16) I OPTION(1) I 
USE M A X  L/O as Basis FOR SELECTION 
SEARCH AT CONSTANT SPECIFIC ENERGV 
END HACH NUMBER =0.8*  
EN0 ALTITUDE=2OOOO.. 
PROPULSIVE HOOE = DUAL 
EN0 
THRUST=MINIMUH ALLOWABLE 
. a 0 0 0 0  20000.  3 . 0 0 0 0  1.0000 ... 
SEGHENT( l7 ) .   OPTION( l7 ) .  
COMPUTE LOITER FUEL ALLOWANCE 
LOITER TIME=5.O, (HINUTES) 
THRUST=THRUST  REQUIREO 
0. 
EN0 
0. 0. 5.0000 ... 
FLY  LINEAR  HACM-ALTITUOE  PATH 
SEGHENT(l8) 9 O P T I O N ( 1 ) r  
EN0 HACH NUMBER =0.8. 
END ALTITUDE=~~OOO.. 
PROPULSIVE HOOE = DuaL 
THRUST = HAXIMUH ALLOWABLE 
EN0 
. a 0 0 0 0  450GO.  3 . 0 0 0 0  4.0000 .. . 
RANGE=200.t N.M. 
SEGMENT(l9) e OPTiON ( 7 )  t 
THRUST = THRUST REQUIREO 
END 
0 .  0 .  C .  1.0000 ... 
SEGHENT(2O)s  OPTIONI1).  
USE M A X  L / O  AS BASIS FOR SELECTION 







5 1 1 0 0  0. 
S i 0 1 0  1.0000 
5 1 2 1 0  0. 
5 1 0 1 0  2.0000 
5 1 1 1 0  0. 
5 1 0 1 0  0 .  
PA6E 14 
22 1.0000 1111111111 
6 0. 
I 0. 








" ". . 
NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  18.20.47. 
LRC  TEST  PROSLEM NUMBER 3 ----- NSEG I11 
ITERATE, T O  FINO INITIAL'WEIGH T O  PROVIOE 7350 NM TOTAL RANGE 
FOR G I V E N   F I N A L  HEIGHT.  IN-FLIGHT  ENGINE  SCALING REQUESTEO. 
1.0000 0. 5 1 2 1 0  0. 
5 . 0 0 0 0  1.;000 5 1 0 1 0  2.0000 
END MACH NUMBER 
END ALTITUOE=ZO3OO.. 
THRUST=MINIMUM  ALLOYABLE 
PROPULSIVE MODE = DUAL 
. 8 0 0 0 0  
EN0 
2 o o o c .  3.0000 ... 
COYPUTE LOITER  FUEL ALLOWANCE 
SEGMENT (21) O P T I O N ( l 7 )  t 
LOITER TIHE=5.G. (MINUTES1 
THRUSTlTHRUST  REQUIRFO 
0 .  0. G .  
END 
... 
USE MAX L/O AS B A S I S  FOR SELECTION 
SEARCH AT  CONSTANT S P E C I F I C  ENERGY 
END MACH NUMBFR =0.2* 
EN0  ALTITUDE=~G.OI 
SEGMENT(22I 1 O P T I O N ( 1 ) r  
PROPULSIVE MODE = DUAL 
THRUST = MINIMUY  ALLOHABLE 
€NO 
J O O Q O  5 0 . 0 0 0  3.OG00 1.0000 0.  5 1 2 1 0  0. ..... 
S E G M E N T ( 2 3 ) r O P T I O N ( 2 2 ) ~  
F I N I S H  LOOP AT EN0  OF SEGWENT(ZOl---RANGE I S  TO BE S A T I S F I E D  
START LOOP AT BEGINNING OF SEGMENT(4)---YEIGHT I S  TO BE  VARIED 
OESIREO  RANGE-7350..  NAUT M I  
NUHSER OF ITERATIONS = 2.9 
EN0 
1 . O O G G  2.OCOC 7350.0  4.0000 20.000 s i 2 1 0  0 .  
S E G M E N T I 2 4 1 ~ 0 P T I O N ( l 7 ) r  
THRUST = MINIMUM  ALLOHABLE 
PROPULSIVE MOOE=OUAL 
COMPUTE LANOING PERFORMANCE 
EN0 MISSION 
0. C. 0. 0 .  1.0000 5 1 2 1 0  4 . 0 0 0 0  
1 0. 






22 2 . 0 0 0 0  lililllill 
17 O m  
NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 0 1 / 1 4 / 7 7  18.20.47. 
LRC  TEST PROBLEM NUMBER 3 ----- NSEG I11 
ITERATE TO F I N O   I N I T I A L  HEIGHT  TO  PROVIDE  7350  Nfl  TOTAL RANGE 


























2 3  
2 2  
2 4  
_________ ~- 
NSEG 11 --- AIRCQAFT PERFORHANCE  PROGRDH 
- 
01/14'/77 18.20.50. PAGE 17 
LRC TEST PRORLEH  NUMRER 3 ----- NSEG I11 
ITERATE TO F I N O  I N I T I A L  YEIGHT TO PROVIOE 7350 NH TOTAL  RANGE 
FOR GIVEN FINAL uE1r.w. IN-FLIGHT ENGINE SCALING REOUESTEO. 




0 .  
.50050 
.hSiriO 







0 .  
0. 
0 .  
0. 
0. 
. R O O O G  
. R O O 2 0  
. R O G C O  
.2co:3 
1 . G O ; O  




. 4 o o o c  
3000.C 
5 G J C . O  
2 1 5 0 3 .  
2900G. 








0 .  
0 .  
2OGC3. 
45300. 
2 0 0 0 0 .  
5G.OJC. 
2 . 0 0 0 0  
0 .  














5 . 0 0 0 0  
4.0000 
4.EOOO 
4 . 0 0 0 0  
4 . 0 0 0 C  
4 . 0 0 0 0  
4.0000 













0 .  
0 .  " ~ ~~ 
6 . 0 0 0 0  0 .  -99120. 
G. 5 . 0 0 C G  12.000 
.53OOOE+G6 0. 0. 
3 . 0 0 0 0  1 . 0 0 0 0  0. 
C. 
3 . 0 0 0 0  
5.0000 1.0000 
4 . 0 0 0 0  0. 
0. 1.OOGO 
3.9000 1 . 0 0 0 0  0 .  
200.00 
0. 5.0000 
3 . J O G O  l . O O G 0  0. 
1 . 0 0 0 0  
7350 - 0  
0 .  
4 . 0 0 0 0  2 0 . 0 0 0  
1 . 0 0 0 0  0 .  
.500OOE-O1 1 .0000  1 0 0 . 0 0  
5 1 0 0 0  0. 
5 1 0 0 0  2 . 0 0 0 0  
51000 0. 






5 1 1 0 0  0. 





































TURBOJET PERFORMANCE (PER  ENGINE) AT SEA LEVEL  STATIC  CONDITIONS 
TURBOJET GROSS THRUST - - - - - - - - - - 81506.1 
NET THRUST I N  FREESTREAfl  OIRECTION - - - 81500.0 (LE) (LE) 
AIRFLOW  RATE - - - - - - - - - - - - - - 550.325  (LB/SEC) 
FUELFLOW RATE - - - - - - - - - - - - - - 16.0695  (LR/SEC) 
SPECIFIC  FUEL CONSUMPTION - - - - - - - - -709765  ( (LE  FUEL/HR)/LB  THRUST) 
BASE  NGINE  SCALING  FACTOR - - - - - - - 1.38286 (NO UNITS)  
MAYIHUfl  AIRFLOW  RATE OF EASE  NGINE - - - 424.266 
PRESSURE RATIO  (PT3/PN) - - - - - - - - - .938000 (NO UNITS)  (LB/SEC) 
ANGLE OF ATTACK - - - - - - - - - - - - - 0. (OEGREESI 
WING HALF ANGLE- - - - - - - - - - - - - - - . 7 0 0 0 0 0  (DEGREES) 
I N L E T  WEDGE ANGLE- - - - - - - - - - - - - 6. O J O O O  
SCALING THRUST I N  FREESTREAH OIRECTION - - 815C0.1 (DEGREES) 
,LIFT  COMPONENT OF ENGINE  FORCES - - - - - -995.760 (LR) ( L E )  
RAMJET PERFORMANCE (PER  ENGINE) AT SCALING  ALTITUDE  AN0  MdCH NUMBER 
RAflJET GROSS THRUST - - - - - - - - - - - 
NET THRUST I N  FREESTREAM OIRECTION - - - 
AIRFLOW RATE - - - - - - - - - - - - - - 
FUELFLOW  RATE - - - - - - - - - - - - - 
SPECIFIC  I f lPULSE - - - - - - - - - - - - 
SCALING  ALTITUDE - - - - - - - -..- - - - SCALE0  FUEL/AIR  RATIO ( P H I )  - - - - - - - 
SCALING flACH NUflBER I - - - - - -. - - - - 
MAXIMUM  AIRFLOW  RATE: - - - - - - - - - - 
ANGLE OF ATTACK - - - - - - - - - - - - 
I N L E T  WEDGE ANGLE- - - - - - - - .- - - - - 
SCALING THRUST I N  FREESTREAM DIRECTION - - 
L I F T  COMPONENT OF  ENGINE FORCES - - - - - 
INLET  SPILLAGE ORAG - - - - - - - - - - - 
ENGINE  INLET AREA - - - - - - - - - - - - 
RAMJET  THROTTLE  SETTING - - - - - - - - - 














1346.0  3 
- 3 0  4498 E 
32.412 
.995 
I L B )  
(NO  UNITS) 
(FEET) 
(NO UNITS)  
(LR/SEC) 
96 
NSEG I1 --- AIRCRAFT PERFORHANCE PROGRAM 01/14/77  18.20.51. 
LRC  TEST PROBLEM NUMBER 3 --- NSEG I1 
ITERATE TO F I N O  I N I T I A L  HEIGHT  TO  PROVIDE 7350 NH  TOTAL RANGE 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
WING  REFERENCE AREA (SF) 
FLAT  PLATE AREA OF GEAR (SF) 
SREF = 
SPLG = 
FLAT  PLATE DRAG COEFF OF  GEAR 
GROUNO ROLL EOOY ANGLE (OEG) 
COPLG = 
HAXIt4UH GROUND ROTATION ANGLE  (OEG) 
AG = 
AHAXG = 
WING INCIDENCE (OEG) 
THEORETICAL  WING ASPECT R A T I O  
WINGID= 
WING LEADING EOGE  SWEEP ANGLE (OEG) 
ART.HEO= 
TOTAL L I F T  L I F T  CURVE SLOPE  (PER OEG) 
WSLEFC= 
CLATOT= 
L I F T  COEF AT  ZERO ANGLE OF  ATTACK CLO = 
WING TAPER  RATIO  TRATIO= 
GROUNO ROLL  FRICTION  COEFFICIENT 
INDUCE0 ORAG FACTOR OFK = 
DRAG COEFF AT ZERO L E T  
GRNOFT= 
coo 
TAKE-OFF THRUST (LR)  
WEIGHT  AT  STAFT  OFTAKE-OFF (LE) 
FNO = 
no = 
S P E C I F I C  FUEL'CONSUHPTION (1. J/HR) 
FUEL FLOW RATE  ( BS/HRi  FFR = 
SPECIFIC  IMPULSE AT TAKE-OFF  (SEC) 
SFC = 
FLAP  SPAN TO EXPOSE0 WING  SPAN RATIO 
XIS0 = 
FLAPOEFLECTION  (OEG) 
BFOBEX= 
FLAPOT= 
AVERAGE FLAP CHORO  T WIhG CHORO RATIO CFOCAV= 


















- 7 0 3 1 4 6 0  
2 0 . 0 0 0 0 0  
. 6 6 0 0 0 0 0  
.1500000 
0. 
NSEG I1 --- AIRCRAFT PERFORHANCE  PROGRAM 01/14/77  18.20.51. 
PAGE 19 
PAGE 20 
1 R C  TEST PROBLEM  NUHEER 3 ----- NSEG I11 
FOR GIVEN  FINAL  HEIGHT.  IN-FLIGHT  ENGINE  SCALING REQUESTED. 
ITERATE TO F I N O   I N I T I A L  WEIGHT TO PROVIDE 7350 NH  TOTAL RANGE 
MAXIHUH WING L IFT   COEFFIC IENT CLHAX = 1 . 1 0 4 5 2 1  
HAXIHUH WING PLUS  FLAP L IFT   COEFFIC IENT 
FLAP  L IFT   COFFFIC IENT INCREMENT 
CLHAXF= 1.282280 
OELCLF= - 1 7 7 7 5 9 3  
GROUND ROTATION WING PLUS  FLAP LIFT  COEFFICIENT  CLUF = 1.059164 
GROUNO ROTATION WING L IFT  COEFFICIENT CLU = . a 8 1 4 0 4 3  
GROUND ROLL L IFT  COEFI ICIENT CLG - .2296236E-01 
GROUND ROLL ORAG COEFIICIENT 
L IFT   COEFF CIENT AT OBSTACLE  CL5C = ~ 8 7 4 8 6 9 1  
COG = .1626274E-Ol  
GROUNO ROTATION ORAG COEFFICIENT COU = - 1 9 1 8 3 2 8  
ORAG COEFFICIENT AT OBSTACLE 
GROUNO ROTATION BOOV ANGLE (OEG) 
C05G = . 1 3 0 6 5 8 9  
AU = 19.34293 
ANG.  OF ATTACK  FOR  MAXIMUM L I F T  COEFF (OEG) AUMAX = 23.36217 
POWER OFF  STALL  SPEED  (KNOTS) 
FLIGHT  SPEED CORRESPONOIhG TO CLUF  (KNOTS) 
VSTAL = 112.7286 
VU = 124.0349 
FLIGHT  SPEED AT OBSTACLE  (KNOTS) V50 = 136.4384 
TAKE-OFF  DISTANCE OVER OBSTACLE ( F T )  
GROUND ROLL  DISTA CE  (FT) XG = 1 9 8 1 . 0 1 1  
X 5 0  = 2904.566 
GROUNO ROLL  TIHE  (SECI TG = 18.91333 
FUEL USEO FOR TAKE-OFF ( L R )  
TAKE-OFF  TIHE  (SEC)  T50 = 23.32207 
WEIGHT A T  ORSTACLE (La) H 5 C  = 8 1 3 3 8 1 . 9  
FLIGHT  PATH ANGLE AT OBSTACLE (OEGJ 
RATE OF CLIME AT OBSTACLE  (FPS) ROC = 5 2 . 7 5 7 7 9  
GAM50 = 13.23409 
OUTPUT FROM TAKEOFF  CALCULATIONS 
o E L n  = 1401.653 
3. *++*** XCLECT  EN0  OPTION 17 ****** 
UT = .81338E+06 H = 5 0 . 0 0 0  AM = . 2 0 6 4 0  
T I H E  = 0. RANGE = 0 .  FUEL = 0. 
+++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ + + +  +++ +++ +++ +++ +++ +++ +++ +++ 
CUHULATIVE CPU T I H E  = 5.6070 
I T 7  
RGSAVE 
UT H 
CPU T I H E  USEO I N  PREVIOUS  TASK = .11400 
AH  TAC+++  FUEL  RUN+++  XNZZ €10 E l l  OPTION 97 
" 
NSEG I1 --- AIRCRAFT PERFORMANCE  PR GR M 01/14/77   18 .20  53. 
LRC TEST PROBLEM  NUMBER 3 ----- NSEG I11 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
ITERATE T O  F I N D   I N I T I A L  HEIGHT T O  PROVIOE 7350 NM TOTAL RANGE 
PAGE 21 
TIME 
0 . 0 0 0  
- 1 2 7  
- 2 3 0  
. 3 1 7  
. 3 9 5  
- 4 6 6  
- 5 3 1  
. 5 9 2  
.65C 
- 7 0 6  
- 7 5 9  
.a11 
- 8 6 1  
. 9 0 9  
. 9 5 7  
1 . 0 0 3  
1 .049  
1.G93 
1 .137  
1 . 1 8 1  
1 . 2 2 3  
PANGE 
0. 
. 2 9 8 6 7  
.55478 
.70744  















4 . 1 3 3 2  
4.3613 
5. ****.* XCLECT  END 
U T  
TIME 
LlEIGHr 





















LINEAR MACH ALTITUDE  CLIMB  PATH  HISTORY 
FUEL ALTITUOE MACH  NO. V  (KNOTS) 
0. 50 .  - 2 0 6  136.  
470.4 197 .  .221 146 .  
847 .9  545.  -236  156.  
1170. 492. -250 165.  
1456.  640. - 2 6 5  1 7 5 .  
1717.  788.  .E80 184. 
1957. 935.  .294 1 9 4 .  
2183.  1382. -309  204.  
2397.  1230 .  - 3 2 4  213.  
2602. 13   77 .  .3   39  223.  
2799.  1525 .  .353 232 .  
2990.  1672 .  -368  2 4 2 .  
31  74. ISPC. . 383  251. 
3355. 1367 .  . 397  261. 
3531. 2115 .  -412 270 .  
3703. 22 62. . 427  280. 
3873.  2 4 1 0 .  ,441 289.  
4039. 2557 .  .456 299.  
42i4. 2705.  - 4 7 1  308. 
4366. 2 9 5 2 .  . 4 0 5  318. 
4527.  3 0 0 0 .  ,500 327. 
= .79547Et06 H = 3900.0  I?! = .50CG0 
= .93333€-01 RANGE = 0.  FUEL = 0. 
OPTICN 1 ****** 
G A M 7 0  
4.64 
5 . 0 3  
5.68 
6 . 1 4  
6 . 4 6  
6 .67  
6 .81  
6 .88  
6 . 9 1  
6 - 9 0  
6.87 
6 . 8 1  
6 .75  
6.67 
6 .59  
€.SO 
6 . 4 1  
6 . 3 1  









































-71   712  





t t *  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t +  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  + t t  
CUMULATIVE CPU TIME = 6.7530 CPU TIME USED I N  PREVIOUS TASK = 1.1220 
RGSAVE 
41  .7955Et06  3500. .5GOt .2039E-01  4527.  4.361 1.  o o c  - E .  c. 1 





1 0 G .  
51100 0. 
1 
1 0.  1111111111 
98 
TIME 
0 . 0 0 0  
- 0 1 9  
- 0  38 
- 0 5 7  
- 0 7 6  
- 0 9 5  
~ 1 1 4  
- 1 3 3  
.152 
- 1 7 0  
-189 
. 2 0 8  
- 2 2 6  
.244 
- 2 6 3  
. 2 8 1  
.299 
- 3 1 8  






- 2 0 8 5 5  
- 3 1 3 7 2  
- 4 1  948 
- 5 2 5 8 4  
. 6 3 2 n 1  
- 7 4 0 3 9  
. 8 4 8 5 n  

































7943  77. 
LRC TEST  PROBLE3 NUMBER 3 ----- NSEG 111 
ITERATE TO F I N D   I N I T I A L  HEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
FOR GIVEN  F INAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTEO. 
LINEAR MACH ALTITUDF  CLIMB PATH HISTORY 
NSEG 11 --- AIRCRAFT PERFORMANCE  PROGRA  0 1 / 1 4 / 7 7  18.20.55. 
+++ + + +  +++ +++  +++ +++ +++ + + +  +++ +++ +++ +++ + + +  +++ +++ +++ +++ +++ +++ + + +  +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 
FUEL 







5 0 0  3 
57G.6 
640.6 
7 1 2 . 4  
786.0 
















3 6 0 0 .  
3700. 
J R O O .  
3 9 0 0 .  
4 0 0 0 .  
4 1 0 0 .  
4 2 0 0 .  
4 3 0 0 .  




M O O .  
4 9 0  0.  
5 0 0 0 .  
= 5 0 0 0 . 0  
MACH NO. 
- 5 0 0  
- 5 0 5  
- 5 1 0  
.515 




- 5 4 0  
.545 
- 5 5 0  
.555 
- 5 6 0  
- 5 6 5  




- 5 9 0  
.595 

















3  71. 
3  74. 
3  77. 

























8 .10  
8.08 






















6. * * * * * *  KCLECT END 
UT = . 7 9 4 0 8 E + 0 6  H 
OPTICN 1 *I**** 
TIME = . i o 3 7 2  RANGE = 4.3613  FUEL = 4 5 2 6 - 9  
CUMULATIVE CPU TIME = 7.8950 CPU T I M E  USED I N  PREVIOUS TASK = 1.1420 
RGSAVE 
I T 2  HT H AM FUEL  RUN+++ TAC+++ 
5 1   . 7 9 4 1 ~ + 0 6  5 0 0 0 .  .6OGO .6200€-02  1397.  2.196 1 . 0 0 0  -0.   0.  1 
XNZZ E l 0  E l l  OPTION 
UNPACK 6 1  51105 5 
.aoooo 21500. 4 .0000  0. 0. 51100 0 .  1 0. 
1 1 0 0. 1 
PAGE 22 
SFC 
- 7 2 2 0 2  
.72225 
.72249 
- 7 2 2 7 3  
- 7 2 2 9 6  
- 7 2 3 1 9  
- 7 2   3 1 1  
- 7 2 3 6 3  
.72 384 
- 7 2 4 0 6  
,72426 
,72450 
- 7 2 4 7 0  
- 7 2 4 9 0  
.72510 




- 7 2 6 0 2  
- 7 2 6 1 9  
lllllllill 
99. 
NSEG I1 --- AIRCPAFT PERFORflANCE PROGRAH 0 1 / 1 4 / 7 7  18.20.57. PAGE 23 
LRC  TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N D  I N I T I h L  HEIGHT  O  PROVIDE  7350  NH  TOTAL RLNGE 
NSEG I11 
FOR GIVEN  FINAL  HEIGHT.  IN-FLIGHT  ENGINE  SCALING REQUESTED. 
LINEAR MACH ALTITUOE  CLIMB  PATH  HISTORY 
T I M E  




. 359  
.452 
- 5 4 6  
-642 












2 . 0 4 4  
RANGE 
C. 

















1 2 . 9 3 ~  
13.877 
14.845 
7. +++*++ XCLECT  EN0 
WT 
TIME 
+t+ +++ + + +  + + +   + + +  ++t 
CUHULATIVE  CPU  TIHE = 
RGSAVE 
, .  
HEIGHT  FU L  ALTITUOE MACH NO. V (KNOTS) G A f l 7 0  NET  THRUST  SFC 
794077.  0. 5000.  ' . 600  3'30. 13.62 309369.3 -72620  
793750.  326.7 5 0 2 5 .  -610 395. 13.44 303675.4 - 7 2 5 2 6  
793426.  651.0 6650. -620 4 0 0 .  13.09 298195.9 72426  
793104.  973.1 7475. -630  4 0 6 .  12.74 292665.4 .72332 
792784.  1293. 8 3 0 0 .  640 411. 12.41 287280.3 - 7 2 2 3 1  
792466.  1611. 9125. - 6 5 0  426. 12.08 281996.0 - 7 2 1 2 8  
792149.  1927. 9950. -665 421. 11.76 276734.7 - 7 2 0 2 5  
791835.  2 2 4 2 .  10775 .  .670 426. 11.45 271652.2 - 7 1 9 1 5  
791522.  2554. 1 1 6 0 0 .  - 6 8 0  431. 11.14 266605.3 .71805 
791212.  2865. 12425.  - 6 9 0  436. 1 0 . 8 4  261661.3 7 1 6 9 1  
790902.  3175. 13250.  - 7 0 0  441. 10.54 256665.3 - 7 1 6 0 2  
790594.  3483. 14075 .  - 7 1 0  4 4 6 .  10.25 251683.1 71525 
798286.  3790. 14900.  - 7 2 0  451. 9.96 246821.7 - 7 1 4 4 4  
789980.  4097. 15725.  - 7 3 0  456. 9.68 242012.3 - 7 1 3 6 1  
789674 .  4 4 0 2 .  16550 .  - 7 4 0  4 6 2 .  9.40 237295.4 .71275 
7 8 9 3 7 t .  4707. 17375.  - 7 5 0  465. 9.13 232613.6 -7118'3 
749066.  5011. I n E o o .  - 7 6 0  470. 8.86 228009.8 a71100 
788762.  5315. 19025.  ,770 475. 8.60 223475.7 .71010 
788459. 5618. 19950 .  - 7 8 0  479. 8.35 219G50.3 .70914 
780156.  5921. 20 6 75. ,790 4 8 4 .  8-10 214716.2 .70814 
787053.  6223.  21500.  . a 0 0  488. 7.97 210332.2 - 7 0 7 1 4  
= .78785E+06 ti 
OPTION 1 +*++++ 
= 215OC. A M  = . 8 0 0 0 0  
= . l o 9 9 2  RANGE = 6.5575  FUEL = 1396.5 
k t +  t++ +++ + + +   + +  + + t  t+ t  + + +  +,+ ++t  + + +  + + +  + t t  +*t +++ +++ +++ +++ +++ + + t  + + +  +++ +++  ++ 
9.0730 CPU T I H E  USE0 I N  PREVIOUS TASK = 1.1780 
I T 2  
~~ 
6 1  .7879F t06   . 2150E+05  . R O O ( !  
UT H PM TAG+*+  FUEL RUN+++ 
.3407E-01  6223.  14.85 1 . 0 0 0  -0. 0.  1 
XNZZ E l C   E l l  OPTION 
UNPACK 7 1   5 1 1 0 0   5  1 1 0 -. 0 .  1 
290 O C  . - 9 5 0 0 0  0 .  4 . 0 0 0 0  0. 51100 0 .  1 0. 1111111111 
100 
NSEG 11 --- AIRCRAFT PERFORHANCE PROGRAH 0 1 / 1 4 / 7 7  18.21.00. 
LRC TEST PROBLEH NUHEER 3 ----- 
ITERATE TO F I N O   I N I T I A L  WEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
NSEG I f f  
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTED. 
PAGE 24 
T I H E  
0.000 
- 0 5 9  
.118 
- 1 7 7  
a 2 3 8  
- 3 0 0  
3 6 3  
-428 
,493 
e 5 6 1  
- 6 3 0  
- 7 0 0  
- 7 7 2  
.a47 













































































= .78361E+06  H 






















2 9 0 0 0 .  
= 2 9 0 0 0 .  
= .14399 RANGE = 21.403 
HACH NO. 
.800 
- 8 0 7  





- 8 5 2  
-860 
- 8 6 7  
.a75 
.E82 
- 8 9 0  
.a97 
- 9 0 5  
- 9 1 2  
- 9 2 0  




















5 4 0 .  
544. 
5 4 8 .  
551. 
5 5 5 .  
5 5 8 .  
562. 
= . 9 5 0 0 0  



























2 2 4 0 0 2 . 2  


















- 7 0 7 1 5  
.e2110 
. a i 9 5 3  
- 8 1 7 9 6  
- 8 1 6 3 6  
- 8 1 4 7 1  
- 8 1 3 1 2  
- 8 1 1 5 2  
- 6 0 9 8 7  
.80 819 
- 8 0 6 5 5  
- 8 0 4 8 7  
- 8 0  316 
- 8 0  1 4 3  
.79973 
.79799 
- 7 9 6 2 2  
,79445 
- 7 9 2 7 1  
- 7 9 0 9 3  
- 7 8 9 1 2  
+++ +++ +++ +++ +++ +++ + + +  + + +  +++ + + +  +++  +++ +++ +++ +++ + + +  + + +  +++ +++ +++ +++  +++ + + +  +++ +++ +++ +++  +++ +++  +++ 
C u n u L a T I v E  CPU TIHE = 10.259 CPU TIME  USE0 I N  PREVIOUS TdSK = 1.1860 
I T Z  
RGSA VE 
7 1  .7836E+06 .290CE+05 - 9 5 0 0  
UT H AH TIC+++  FUEL  RUN+++ 
.2494E-01 4245.  13.15  1.000 -0 .  0. 1 
X N Z Z  E l 0   E l l  OPTION 
UNPACK 81 51100  5  
1.5000 40500 4 . 0 0 0 0  0. 0.  51100 0. 1 0. 
1 1 0 0 .  1 
1111111111 
101 
NSEG I1 --- AIRCRAFT  PERFO flANCE PROGRAM 0 1 / 1 4 / 7 7  18.21.03. 
LRC TEST  PROBLEfl  ,NUHEER  3 ----- NSEG I11 
FOR GIVEN  FINAL  HEIGHT.  IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
ITERATE TO F I N D  I N I T I d L  HEIGHT T O  PROVIDE  7350 NM TOTAL RANGE 
PAGE 2 5  
T IME 
0.000 
- 3 0 6  
- 6 7 1  
1 . 0 8 1  
1.518 
1.983 





































9. ***+*+ XCLECT END 
HT 












7 7 2 0 4 2 .  
771908.  
770982.  





7 6 6 4   9 1  
765889. 
765308.  
L INEAR MACH ALTITUDE  CLIf lE  PATH  HISTORY 










































4 0 5 0 0 .  
= .76531E+06  H 
OPTION 1 +++*++ 
= 40500. 
= .16893 RANGE = 34.549 
MACH NO. 




























































































- 7 8 9 1 2  
.78935 
7 9 1 3 5  
.a0182 
- 8 1 1 6 4  
- 8 2 0 6 7  
- 8 2 0 4 5  
.83853 
.a5335 
- 8 6 6 1 9  
.a7722 
- 8 8 6 9 0  
- 8 9 5 1 0  
- 9 0 4 7 1  
.a5559 
- 8 4 9 7 1  
-84644  
.a4444 
8 4 3 6 3  
. a 4 2 8 8  
8 4 2 0 6  
+++ +++ +t+ ,++ +++ +++ + + + ‘ + + +  +++   +++  +++ +++ +++ +++ +++  ++ +++ +++ +++ +++ +++ t*+ *ti +++ *++ +++ +++ +++ +++ +++ 
CUMULATIVE CPU TIME = 11.933 CPU T I f l E  USED I N  PREVIOUS TASK = 1.6740 
RGSAVE 
81  .7653E+06  .4050E+05 1 .500 - 1 0 4 8  
I T Z  HT H A f l  T A C + t +  FUEL  RUN+++ 
.183OE+05  71.96 1.000 -0. 0. 1 
XNZZ €16 E l l  OPTION 
UNPACK 91 51100   5  1 1 0 0. 1 
2.6000 52971. 0 .  4 . 0 0 0 0  0. 5 1 1 0 0  0. 1 0. 1111111111 
102 
NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 0 1 / 1 4 / 7 7  18.21.07. 
TIME 
0 . 0 0 0  
- 2 6 8  












2 . 4 1 0  

























57.11  3 
6 1 . 2 t 3  
64.928 
1 0 .  * * * c * c  XCLECT END 
UT 









7597  31. 










. 751471.  
75C538. 
749690. 
LRC TEST PROBLEM NUMBER 3 ----- 
ITERATE T O  FINO  1.NITIAL  HEIGHT T O  PROVIOE  7350 NH TOTAL RANGE 
NSEG I11 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 








4 8 8 0 .  















4 4 8 6 5 .  






.1039E+05  49230.  
.1117E+05  49453.  
.12OOE+05  50477. 
.1289€+05  51100.  
, .1384E+05  51724.  
.1477E+05  52347.  
.156PEt05 52971.  
= .7496qE+06 H = 52971. 
= .27372 RANGE = 106.51 
































1 0  49. 




























































PAGE 2 6  
SFC 
- 8 4 1 9 7  
- 8 4 0 2 9  
- 8 3 7 9 1  
- 8 3 6 9 5  
.a3595 
.E3114 
- 8 2 6 3 1  
82176 
81764 
- 8 1 3 9 7  
.8129€ 
..I31330 





- 8 0  849 
.80 027 
.EO735 
- 8 0 6 4 5  
+ + +  t + +  + + +  + + +  *++ +++ + + +  + + +  + + +  + + +  +++ +++ + + +   + +  +++ + + +  +++ +++ + + +  +++ +++ +++ +++  +++ + + +  +++ +++ ,++ +++ +++ 
CUMULATIVE CPU TIME = 14.007 CPU TIME USED I N  PREVIOUS TASK = 2.0740 
RGSAVE 
9 1   . 7 4 7 E + 0 6   . 5 2 9 7 E + 0 5  2.600 
I T 2  WT H A M  T A C + + +  FUEL RUN+++ 
.5635E-01  .1562E+05  64.93 1.000 - c .  0. 1 
XNZZ E l 0   E l l  OPTION 
UNPACK 1G 1 5 1 1 0 0  0 0. 1 5 1 1 
5.9500 87990 0 .  5 . 0 0 0 0  0. 51100 0 .  1 0. 1111111111 
103 
NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 0 1 / 1 4 / 7 7  18.21.10. 
3 ----- NSEG 111 
WEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
IN-FLIGHT  ENGINE  SCALING REQUESTED. 
PAGE 27 
T I H E  
0 . 0 0 0  
- 2 5 0  
,507 

































































LRC  TEST PROOLEH  NUMBER 
ITERATE TO F I N O   I N I T I A L  
FOR GIVE'N F INAL WEIGHT. 
CONSTANT DYNAMIC PRESSURE curie PATH HISTORY 











































= . 6 9 9 7 l E + G 6  H 
DPTION 1 ****+* 
= 87990. 
















































= 15618.  
G A M 7 0  












- 6 4  




- 3 0  


























80 6 4 3  
.80591 
- 8 0 5 3 8  
- 8 2 0 6 5  
- 9 1 9 9 6  
- 9 1 6 8 9  
- 9 1 5 1 4  
- 9 1 5 3 7  
-91 790 
- 9 2 1 8 1  
92 475 
- 9 2   8 6 1  
- 9 3 5 5 1  
- 9 4 6 7 3  
- 9 6 1 0 2  
.97733 





+++ +++ + + +  + + +  +++ +++  +++ + + +  +++ + + +  +++  +++ +++ ++* t 4 4  +++ +++ +++ +*+ +t+ +++ ++t +++ +*+ + 4 +  +++ +++ +++ +++ +++ 
CUMULATIVE CPU T I M E  = 15.467 CPU T I U E  USED I N  PREVIOUS TASK 1.4600 
RGSA VE 
I T 2  
1 0 1  .6997Et06  .8799E+C5  5 .95C  e2117  .4998€+05 561.6 1.000 -e .  0 .  1 
nT H AH TAG+++ FUEL  RUN+++ XNZZ E l 0   E l l  OPTION 
UNPACK ill 51100   5  I 1 0 3 .  1 
5.9900 99120. 0. 4 . 0 0 0 0  0.  51100 0 .  1 0. 1111111111 
104 
NSEG I1  --- AIRCRAFT PERFORMANCE  PROGRnH 0 1 / 1 4 / 7 7  18.21.14. 
LRC TEST PROBLFM  NUMBER 3 ----- 
ITERATE TO F I N D   I N I T I A L  HEIGHT TO PROVIOE 7350 NM TOTAL RANGE 
NSEG I11 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
PAGE 28  
T IME 





- 2 5 5  
- 3 1 3  
.373 
,436 
- 5 0 2  
- 5 7 2  
- 6 4 5  
.723 






























12. ******  XCLECT EN0 
WT 










6 9 ~ 1 4 1 1 .  
6 9 8 2 2 9 .  




6 9 7 2 0 5 .  
696970.  
6 9 6 7  21. 
696455. 
696169.  
6958  58. 
695517.  























= .69552E+06 H 













































5 . 9 8 1  
5.991 









































- 9 2  
.85 
.78 















































ttt  ++t  tt+  ttt  ttt  +tt  ttt  +t+  ++t  +t+  ttt  +tt  +tt  +tt  ttt  ttt  tt+  tt+  ttt + + +  t+t' t+t  +tt  +tt  ttt  ttt  +tt  ttt  tt+  ++t 
CUHULATIVE CPU TIME = 17.207 CPU TIME u s m  IN PREVIOUS TASK = 1.7400 
RGSAVE 
I T 2  
111 -6955Et06 - 9 9 1 2 E t 0 5  5.990 
UT H AH T A C + t t  FUEL RUN,++ 
.2663E-01 4194. 93.02 1.000 -0 .  0. 1 
XNZZ €10 E l l  OPTION 
UNPACK 1 2 1   5 2 1 0 0  1 1 0 0. 2 1  5 
5.0000 . 4 0 0 0 0  6 . O G J G  0 .  -99120 51100 0 .  2 1  0. 1111111111 
-. 
105 
RAMJET PERFORMANCE (PER  ENGINE) AT SCALING  ALTITUDE AND MACH NUMBER 
RAMJET GROSS THRUST - - - - - - - - - - - 
NET THRUST I N  FREESTREAH DIRECTION - - - 
AIRFLOW  RATE - - - - - - - - - - - - - - 
FUELFLOW RATE - - - - - - - - - - - - - 
SPECIFIC  IMPULSE - - - - - - - - - - - - 
SCALING  ALTITUDE - - - - - - - - - - - - SCILEO FUELIA IR  RATIO ( P H I )  - - - - - - - 
SCALING MACH NUHBER - - - - - - - - - - 
MAXIMUM  AIRFLOW  RATE - - - - - - - - - - 
ANGLE OF ATTACK - - - - - - - - - - - - - 
WING HALF ANGLE- - - - - - - - - - - - - - 
SCALING THRUST I N  FREESTREAH DIRECTION - - I N L E T  WEDGE ANGLE- - - - - - - - - - - - - 
L I F T  COHPONENT OF ENGINE FORCES - - - - - 
INLET  SPILLAGE DRAG - - - - - - - - - 
ENGINE  INLET AREA - - - - - - - - - - - - 





















( L W S E C )  
(SEC) 
(NO UNITS)  
(FEET I 
(NO UNITS) 
( L W S E C I  
IDEGREES) 
(DEGREES) 
( L B I  
(OEGREESI 
( L B I  
.lo I L B I  
(SP. F T I  
(NO UNITS) 
NSEG I 1  --- AIRCRAFT  PFRFOSMLNCE  PROGRhH 01/14/77 1n.21.14. 
LRC  TEST  PROALEH  NUMRER 3 ----- NSEG I11 
ITERATE TO F IND  IN IT IAL  HEIGHT  O PROVIDE 7350 NH TOTAL  RANGE 
FOR GIVEN  FINPL HEIGHT. IN-FLIGHT  ENGINE  SCbLING REOUESTEO. 
2 
. 2 0 0 0 0  
3 0. 
4 . 0 0 0 0  




. 6 O O C O  
. 8 G O O J  
8 -95050 









1 4  0 .  
1 5  
16  
C .  
1 7  C .  
18 
1 9  






2 2  
23 
. 2 0 0 0 0  
l . JCO0 
2 4  0. 
.O O O C O  
0. 
3 .  
0. 
. b o 0 0 3  
3 0 0 0 . C  
500c.c 
21500. 




. 4 8 0 0 0  
07990. 
3 .  
0 .  
0. 
J. 
2 0 0 0 5 .  
45GJi. 
2 0 3 0 P .  
5 O . G G t  










c .  
C .  
0. 
E. 
3 .  
0. 
6 . C C O G  
. 5 3 0 0 0 E + O 6  




4 . 0 0 0 0  
4.0000 
4 . 0 0 0 0  




4 . 0 0 0 5  
0 .  
0. 
5.0000 
5 . 0 0 0 0  
1.OOGJ 
4.00CO 
1 . 0 0 0 5  
0. 





0 .  







0 .  
0. 
0. 
0 .  
12.000 
1.0000 
2OG.OJ .  
c .  
3.0000 1.0000 0. 
5.00CO l . O O C 0  
3 . O O G G  1 . O G G O  0. 
7350.0 4 . 0 0 G 0  20.  O C O  











































51210 4 . 0 C C O  











2 1  





































NSEG I1 --- AIRCRAFT PERFORMANCE  P OG AM 0 1 / 1 4 / 7 7   1 8 - 2 1 - 1 4 .  . PAGE 30 
LRC  TEST  PROBLEH NUMBER 3 ----- 
ITERATE TO F I N D  I N I T I A L  WEIGHT T O  PROVIDE  7350 NM TOTAL RANGE 
NSEG I11 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
DUMPRG 
SEC' WT H AU 
1 .8150€+06 0. 
2 .8150E+06 0. 
.200G 
3 .8134E+06  50.00 
. t o  00 
.20  6 4  
4 .800OE+06 50.00 20 6 4  
5 .7955E+06  300 . 
6 .7941E+06 5 0 0 0 .  -60  0 0  
. 5 G O C  
7  .7879E+06 .2150E+05 . B O O 0  
8 .7836E+06 .2900E+05 -950'2 
9 .7653E+06 .405CE+05 1.500 
11 .6997E+06  .8799E+05  5.950 
12   .6955E+06  .9912€+05  5 .990 
1 4  -0.  
13   .6955E+06   .9912E+05   5 .990  
-0 .  -0 .  
1 5  -0.  -0. 
1 6  -0 .  
-0. 
- 0 .  
1 7  -0 .  
- 0 .  
- 0 .   - 0 .  
1 8  -0. -0 .  
19 - 0 -  - 0 .  
- 0 .  
20  -0.  -0 .  
- 0 .  
21 -0.  
- 0 .  
2 2   - 0 .  -0 .  
-0 .  -0 .  
- C .  
2 3  - 0 .  -0. 
24 -0.  - 0 .   - 0 .  
-0. 
10 . 7 4 9 7 ~ + 0 6   . 5 2 9 7 ~ + 0 5  2.600 





0 .  
0 .  
0. 
. 8333E-01   1618 .
0. 
0 .  
0 .  
.6200E-02  1397.  
.2039E-01  4527.  4.361 
2.196 
.2494E-01   245 .
.3407E-01  6223.  14.85 
13.15 
. , l o 4 8   . 1 8 3 0 ~ + 0 5   7 1 . 9 6  
- 2 1 1 7  
-5635E-01  .1562E+05  64.93 
.2663E-01  4194.  
.4998E+05  561.6 
0. 4194. 
93.02 
-0 .  
0 .  
-0 .  - 0 .  
-C . - 0 .  
- 0 .  
- 0 .  
-0 .  - 0 .  
-0 .   -0 .  
-0.  
-0 .  
-0 .  -0 .  
- 0 .  
-0. 
- 0 .   - 0 .  
-0 .  
-0 .  
-0 .  -0.  
-0. 
- 0 .  
- 0 .   - 0 .  -0 .  
-0 .  -0 .  
-0. -0 .  
- 0 .  
XNZZ E l 0  
1.000 
1. 0 0 0  
C. 
1.000 
-0 .  
-0. 




-0 .  
1.000 
1.000 
-0 .  
-0. 
1.000 




-0 .  
1.000 
1. O J O  
-0. 
- 0 .  
-0 .  
1. 
- 0 .  
- 0 .  
-0 .  
-0 .  
-0.  - 0 .  
- 0 .  
- 0 .  
-0. 
-0 .  
- 0 .  
-0 .  
-0 .  
- 0 .  
-0.  
- 0 .  
-0. 
- 0 .  
- 0 .  














-0 .  
-0. 
- 0 .  
-0 .  
- 0 .  
-0 .  
- 0 .  
-0.  
-0 .  
-0 .  
-0 .  
E l l  OPTION 
X 
1 7  
2 1  








2 1  
1 
- 0  
- 0  
- 0  
- 0  
- 0  
- 0  
- 0  
- 0  
- 0  
- 0  
- 0  
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NSEG I1 --- AIRCRAFT FERFORMANCE  PROGRAM 0 1 / 1 4 / 7 7   1 8 - 2 1 - 1 7 .  P lGE 31 
T I H E  
O . O O C  
-17.7 
- 2 3 0  
- 3 1 7  
.395 
- 4 6 6  
e 5 3 1  
.592  
.650 














. 29867  
.5547n  
.7  8744 
1.0061 
















15. +*++**  XCLECT EN0 
UT 
T I M E  
t t+ +++ + + +  +t+ +++ +tI 
CUHULATIVE CPU TIME = 
RGSAVE 
4 1   . 7 9 5 5 € + 0 6  30CO. 
I T 2  WT 
. 
LRC  TEST PROBLEH NUMBER 3 ----- NSEG I11 
ITEQATE T O  F I N O   I N I T I b L  WEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
FOR G I V E N   F I N d L  WEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
LINEAR MACH ALTITUOE C L I k  PATH  HISTORY 
WEIGHT FUEL  ALTITUOE MACH NO. V (KNOTS) G A M 7 0  NET THRUST SF C 
8 0 0 0 0 0 .  0.  50. - 2 0 6  136. 4.64 304301.0 .72816 
799530  470.4 197.  .221 146.  5.03 305361.4 - 7 2  492 
799152 . .  847.9 345. - 2 3 6  156. 5.68 307528.5 - 7 1 9 2 7  
798830.  1170. 492. -250 165. I 6.14 308911.4 - 7 1 5 6 6  
798544.  1456.  640. - 2 6 5  175.  6.46 309783.5 - 7 1 3 4 2  
798283.  1717. 7 88. .zoo 184. 6.67 310323.4 7 1   2 1 0  
798043.  1957. 935.  .294 194.  6.81 310650.0 n71143  
797817.  2103. 1082.  .309 204. 6 . 8 8  310813.7 - 7 1 1 2 6  
797603.  2397. 1230.  - 3 2 4  213. 6.91 310848.8 -71150  
797398.  2602. 1377.  .339 223. 6.90 310874.0 7 1   1 9 7  
797201.  2799. 1525 .  .353 232. 6.07 310889.2 - 7 1   2 6 1  
7970 1 C .  2990. 1672 .  .36R 242. 6 .81 310914.4 - 7 1 3 3 8  
7 9 6 ~ 2 6 .  3174. inzo. ,383 251. 6.75 310964 .1  - 7 1 4 2 4  
796645.  3355. 1967.  .397 261. 6.67 311048.6 - 7 1 5 1 6  
796469.  3531. 2 1 1 5 .  412 2 70. 6.59 311177.3 - 7 2 6 1 2  
796297.  3703. 2262. .427 2 8 0 .  6.50 311353.6 . n n z  
7961  27 .  3873. 2410.  - 4 4 1  289. 6.41 311581.0 - 7 1   8 1 3  
795961 .  4039. 2557. - 4 5 6  299. 6.31 311872.9 - 7 1 9 1 4  
795796.  4204. 2705. - 4 7 1  308. 6.22 312222.7 -72007  
795634.  4366. 2952.  .485 318. 6.12 312627.2 .72107 
795473.  4527. 3000. .SO0 327. 6.07 313090.5 - 7 2 2 0 7  
= .79547E+06  H 
OPTION 1 *"." 
= 3000.0 at4 = . 5 o o o o  
= .83333E-0 1 QANGE = 0 .  FUEL = 4193.7 
t++  + 4 4  + + +  t++ +,+ + + +  +,+ +,+ + + +  + + +  +,+ + + +  +++ + + 4  t++ ,++ + + +   + +  +++ +++ +++ >++ +++ +++ 
18.597 CPU TIME  US 0 I N  PREVIOUS TASK = 1.1140 
H At4 FUEL  RUN+++ TIC,++ 
.2039E-01 4527. .SO00 4.361 1. C O G  - c .  0. 1 
X N Z Z  E 1 0  E l l  OPTION 
UNPACK 51 51100  5  
.60000 5000.0 4.0000 0. 0. 51100 0. 1 0. 
1 1 0 0. 1 
1111111111 
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NSEG I1 --- AIRCRAFT PERFORHANCE  PR GR M 0 1 / 1 4 /   7 7  18.21.1s. 
L9C  TEST  PROBLEM NUHBER 3 ----- NSEG I11 
FOR GIVEN  FINAL  HEIGHT.  IN-FLIGHT  ENGINE  SCALIhG REQUESTED. 
ITERATE TO F I N O   I N I T I A L  HEIGHT TO PROVIDE  7350 NM T O i A L  RANGE 
T I H E  
0.000 
- 0 1 9  
.038 
' .057 
a 0 7 6  
. 0 9 5  
~ 1 1 4  
, 1 3 3  
. 1 5 2  
- 1 7 0  
" i R 9  
. 2 0 8  




- 2 9 9  
. 3 1 8  
- 3 3 6  
:'354 




- 2 0  8 5 5  
- 3 1 3 7 2  
.4194 0 
,52584 
- 6 3 Z R 1  
. 7 4 0 3 9  
- 8 4 8 5 8  
. 9 5 7 3 9  
1 .0668 
1.1769 
1 . 2 8 7 6 '  
1 . 3 9 8 9  
1.5109 















7 9 5 1   1 4 .  















L INEAR MACH 4LTITUDE  CLIMB  PATH  HISTORY 
FUEL  ALTITUDE MACH NO. V (KNOTS) 
0. 3000.   -500  327.  
72.39  3100.  -505  33 . 
144.5  3200.  -510  333. 
216.2 3 3 0 0 .   - 5 1 5   3 3 7 .  
287.7 , 3 4 0 0 .   , 5 2 0   3 4 0 1  
358.8 3500.  .525  343. 
429.7 3600.  - 5 3 0  346. 
500.3 3700.  .535 349. 
576.6 3ROC. .54c 352.  
640.6 3900.  .545 3 55. 
710.4 4 0 b 0 .  - 5 5 0  359. 
780.0 4 1 0 0 .  .555 3€2.  
849.4 4200.  - 5 6 0  365. 
91n.5 4300.  - 5 6 5  368. 
987.4 4400.  - 5 7 0  3 71. 
1056. 4500. .575 374. 
1125. 4600.  - 5 8 0  3 77. 
1193. 4 7 0 0 .  .505 380. 
1261. M O C .  - 5 9 0  364. 
1329. 4 9 0 0 .  .595 387. 
1397.  5000.  .so0 390. 
OPTION 1 ******  
= . 7 9 4 0 8 € + 0 6  H = 5 0 0 0 . 0  AH = .60000 
















































- 7 2  225 
7 2 2 4 9  
- 7 2 2 7 3  
- 7 2 2 9 6  
- 7 2 3 1 9  
- 7 2   3 4 1  
.72363 
.72 384 
- 7 2 4 0 6  
- 7 2 4 2 8  
- 7 2 4 5 0  
7 2 4 7 0  
- 7 2   4 9 0  
- 7 2 5 1 0  
.72529 
.72548 
- 7 2 5 6 7  
- 7 2 5 6 5  
- 7 2 6 0 2  
,72619 
t t t  +t+ +t+ E t +  t t +  t t t  t t t  ++ t  ++ t  t t +  + + t  + + +  + + +  t t t  ++t t t+ +t t  t t t  t t t  t t+  t t t  t t t  t t t  ttt +tt t t t  t t t  t+t  t+t t t t  
CUflULATIVE CPU T I H E  = 19.743 CPU TIHE  USE0 I N  PREVIOUS TASK = 1.1460 
RGSAVE 
5 1   . 7 9 4 E + 0 6   5 0 0 0 .
I T 2  HT H  AM FUEL R U N t t t  T A C + t t  
.6000 .62OOE-O2 1397.  2.196  1.000 -0 .   0 .  1 
XNZZ E l 3  E l l  OPTION 
UNPACK 6 1  51100 5 I 1 0 0. 1 
.800OG 2150G. 0 .  4 . 0 0 9 0  0. 5 1 1 0 0  0. 1 0. 1111111111 
I 
NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 0 1 / 1 4 / 7 7  18.21.21. PAGE 33 
LRC  TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N D   I N I T I A L   H E I G H T  TO PROVIDE  7350 NM TOTAL RANGE 
NSEG I11 
FOR G I V E N   F I N A L  WEIGHT. IN-FLIGHT  ENGINE  SCALING REPUESTEO. 
L I N E A R  HACH ALTITUDE  CLIMB  PATH  HISTORY 
TIME 
0 .000  
,088 
. i 7 7  
- 2 6 8  
. 3 5 9  
, 4 5 2  
- 5 4 6  






































































2 5 5 4 .  












= . 7 8 7 8 5 E + 0 6  H 
OPTICN 1 ****** 
ALTITUDE 
5 0 0 0 .  
5825. 




















= . l o 9 9 2  RANGE = 6.5575 
HACH NO. 
- 6 0 0  
- 6 1 0  
-620 




- 6 7 0  
- 6 8 0  
-690  
- 7 0 0  
- 7 1 0  
- 7 2 0  
- 7 3 0  
- 7 4 0  
- 7 5 0  
- 7 6 0  
-770 
- 7 8 0  
- 7 9 0  
.a00  























4 8 8 .  

















































- 7 2 4 2  6 
.12332 
7 2  23i 
- 7 2 1 2 8  
.72025 
- 7 1 9 1 5  
- 7 1  105 




7 1  361 
a71275 
- 7 1 1 8 9  
a71100 
.7lOlO 
-70   924  
- 7 0 8 1 4  
- 7 0 7 1 4  
+++ +++ + + +  +++ +++ +++  +++ + + +  +++ +++ +++ + + +  +++ +++ +++  ++  ++ +++ +++ +++ +++ +++ +++ +++ + + +  +++ +++ + + +  + + +  +++ 
CUHULATIVE CPU T I H E  = 20.919 CPU TIME  USE0 I N  PREVXOUS TASK = 1.1760 
RGSAVE 
6 1   . 7 8 7 9 E + 0 6  .2150E+05 - 8 0 0 0  
I T 2  HT H AH  TAC+++  FUEL  RUN+++ 
340  7E-01  6223.  14.85 1. 000  -0. 0. 1 
XNZZ E l P  E l l  OPTION 
UNPaCK 7 1   5 1 1 0 0  5 1 1 0 
.95000 2 9 0 0 0 .  0. 
0. 




NSEG I1 AIRCRAFT PERFORMANCE PROGRbH 0 1 / 1 4 / 7 7  18.21.24. PAGE 34 
TIME 
0 . 0 0 0  
- 0  58 
.115  




- 4 1 6  
~ 4 8 0  
- 5 4 6  
- 6 1 2  
- 6 8 1  
- 7 5 1  
822 




























12.68  7 
18. **I+** XCLECT EN0 
UT 























LRC  TEST  PROBLEH NUMBER 3 ----- NSEG I11 
FOR G I V E N   F I N A L  WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
ITERATE TO F I N D  I N I T I A L  WEIGHT T O  PROVIDE  7350 NM TOTAL RANGE 























= .78358E+06 H 









2 4 1 2 5 .  
















- 8 0 7  
.a15 
.a22 




- 8 6 0  










- 9 4 2  
- 9 5 0  
At4 




















5 5 5 .  

















































- 7 0 7 1 5  
.84309 
- 8 4 1 3 0  
.I33952 
- 8 3   7 7 0  
.E3583 
- 8 3 4 0 2  
- 8 3 2 2 0  
- 8 3 0 3 4  
.82845 
- 8 2 6 5 9  
.82070 




- 8 1 4 9 7  
- 8 1 2 9 9  
- 8 1 1 0 3  
- 8 0 9 0 4  
.80702 
CUMULATIVE CPU TIME = 22.105 CPU T I H E  USFO I N  PREVIOUS TASK = 1.1860 
RGSAVE 
7 1  .7836E+C6 . 2 9 9 @ E + C 5  .95Ur! 
I T Z  WT H AU TPC+++  FUEL  RUN+++ 
.2408E-O1  4273.  12.69 1 . 0 0 0  -0.  0. 1 
XNZZ E l 0  E l l  OPTION 
UNPACK a 1  5110G 5 1 1 0 
1 . 5 0 0 0  405CO.  0 .  4 . 0 0 C O  0. 51100 0 .  1 0 .  
0 .  1 
1111111111 
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NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRA  01/14/77 18.21.27. 
LRC  TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N D  I N I T I A L  HEIGHT TO PROVIDE 7350 NM TOTAL RANGE 
NSEG I11 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
TIME 
0.000 




































































LINEAR MACH ALTITUDE  CLIMB PATH HISTORY 
PAGE 35 
































































. .  
5 62. 1.98 
577.  1.81 
592. 1.54 
606. 1.36 
621. 1 .24  
635. 1.20 
650 .  1.24 
664 .  1.27 
673- 1.34 
692. 1.41 
706.  1.41 
720.  1.39 
734. 1.35 
749.  1.45 
765.  1.74 
' .  . 
. >  , ( , i  
. . .,. 
. ,  . .  
, . I . /  






8 6 0 .  2.43 
= .76496E+06 H = 4 0 5 0 0 .  AH = 1.5000 
= .16807 RANGE = 34.090 FUEL = 4273.0 











































+++ + + +  + + +  +++ t++ +t+ +t+ + + +  + + +  t++ + + +  +++ ++t +++ +++  +++  4 + +  +4+ + t +  +++ +++ +++ +t+ +++ +++ +++ +++ +++ +++ ++t 
CUMULATIVE CPU TIME = 23.779 CPU T IME USED I N  PREVIOUS TASK = 1.6740 
RGSA  VE 
81 .7650Et06 .4050Et05 1.500 .10 12 .1862E+05 69.55 1.000 -0. 0. 1 
I T 2  WT H AM TAC+++  FUEL RUN+++ XNZZ E l 0  E l l  OPTION 
UNPACK 91  51103 5 1 1 0 




NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  18.21.31. PhGE 
LRC  TEST PROBLEM NUMBER 3 "--- 
ITERATE TO F I N D   I N I T I A L   Y E I G H T  TO PROVIDE 7350 NM TOTAL RANGE 
NSEG I11 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 




. 4 5 8  
-649 












































764037 .  



















FUEL  ALTITUDE 




















. 1 4 0 2 E + 0 5  
b 0 5 0 0 .  
41124.  















5 1 1 0 0 .  
51724 .  
52347.  
52971. 
OPTION 1 ****** 
= .75094Et06 H = 52971. 
= .26926 QANGE = 103.64 






























1017 .  
1 0  49. 
1080 .  
1112.  












= 2 . 6 0 0 0  
= 18625. 
GAM70 


































































+++ +++ +++ +++ +++ + + +  + + +  + + +  +++ ++t +++ +++ +++ +++ +++ +++ +++ ++t +++ +++  ++ +++  +++ +++ +++ + + +  +++ +++ +++ +++ 
CUMULATIVE CPU T I M E  = 25.853 CPU TIME USE0 I N  PREVIOUS TASK = 2.0740 
RGSAVE 
91.  .7509E+06  5297E+05 2.60C 
I T Z  UT H A M   T A C + + +  FUEL RUN+++ 
.4410E-01  .1402E+O5  49.83 1.000 - 0 .  0 .  1 
XNZZ E l G  E l l  OPTION 
UNPACK 1G 1 51100 1 1 0 0 .  1 5 
56.9500 87990. 0 .  5.0000 0 .  5 1 1 0 0  0 .  1 0. 1111111111 
114 
r- 
NSEG I ?  --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  18.21.34. 
LRC TEST  PROBLEM*NUMBER  3 ----- 
ITERATE TO F I N D   I N I T I A L  HEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
NSEG I11 
FOR GIVEN  FINAL  HEIGHT.  IN-FLIGHT  ENGINE  SCALING REPUESTED. 
TIME 
0.000 
- 1 7 5  
- 3 6 1  






























































7170 5 6 .  
713689.  
7 0 9 9 ~ 2 .  
CONSTANT DYNAMIC PRESSURE CLIMR  PATH  HISTORY 
FUEL 
















e 2 7 9 4 E t 0 5  
.3079E+05 
.3388E+05 



















8 5 9 8 6 .  
82737.  
8 4 4 8 0 .  
86239. 
87990.  
= .70998E+06 H 
O P T I O N  1 ****** 
= 87990. 
= .31336 RANGE = 153.47 
































2 0  76. 
2 l t 8 .  





2 8 0 4 .  
2925. 
30 52. 
3 1  8 4 .  
3321. 
3 4 6 4 .  
= 5.9500 






















. 3 1  
























- 8 2 7 6 7  
-82584  
- 8 2 4 4 2  
.12836 
-91 9 9 6  
- 9 1  689 
-91 514 
- 9 1 5 3 7  
91 790 
- 9 2 1 8 2  
,92475 
e 9 2 8 6 1  
- 9 3 5 5 2  
- 9 4 6 7 4  
- 9 6 1 0 3  
.97734 





+++ + + +  + + +  t t+  ++t +t+ + + +  t++ + + +  + + +  + + +  +++ + + +  t++ +++ +++  +++ +++  ++ +t+ t++ t+t  +++ +++  +++ +++ +++ ++t ++t + + +  
CUMULATIVE CPU T I H E  = 27.315 CPU TIME USE0 I N  PREVIOUS TASK = 1.4620 
RGSAVE 
I T 2  UT H an TAC+++  FUEL RUN+++ 
1 0 1  .7100E+06  .8799E+05 5.95C . 1 4 l R  .4096E+05 372.2 1.000 -0.  0 .  1 
XNZZ E l G  E l l  OPTION 





5.9900 9912C. 0. 51100 0 .  1 0. 1111111111 
115 
NSEG 11 --- AIRCRAFT PERFORMANCE 
TIME 
0 . 0 0 0  
.029 
. O S 8  





- 2 5 6  
. 2 9 3  
- 3 3 1  
- 3 7 1  
- 4 1 2  
.455 
. 4 9 9  
- 5 4 6  
.595 
- 6 4 6  
- 7 0 0  
- 7 5 6  
- 8 1 6  
RANGE 
0. 
1 .6516  
3.3  535 
5 . 1 0 8 5  
6 .9193  
8.78qO 
10 .721  
1 2 . 7 1 9  
14 .787  
16 .929  
19.152 
21 .459  
2 3 . 8 5 8  
26 .356  
28.961' 
3 1 . 6 8 1  
34 .528  
37 .513  
40.650 
43 .956  
47 .450  












709053 .  
708929.  
7088C3. 




708126 .  





PROGRAM . . . .  
LRC  TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N O  I N I T I A L  WEIGHT  O PROVIDE 7350 NM TOTAL RhNGE 
NSEG 111 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
, .  


























89103 .  
89659.  
90216.  
90772 .  
91329 .  
91885.  
92442 .  
92998.  
93555 .  
94111 .  
94668 .  
95224.  
95781 .  
96337 .  
96894 .  
97450 .  
98007 .  
98563.  
99120. 
= .70734E+06 H 
OPTION 1 ***++* 
= 9912C. 

















5 . 9 8 0  











3 4  71. 
3474.  
















= 5 .9900  





2 .94  
2.85 
2 .76  
2.67 




2 . 2 3  
2 . 1 4  
2.06 
1 .97  
1.88 
1.80 
1 .71  
1 .63  
1.54 
1.50 
NET  HRUST 
218013.0 
213260 .3  
209463 .3  
2 0 5 7 7 0 . 3  
202178 .7  
198685 .8  
195289.0 
191985.9 
188773 .8  
185650 - 5  
182613 .5  
1 7 9 6 6 0   - 7  
176789 .7  
1 7 3 9 9 8 . 3  
171284 .4  
168645 .8  
166580 .6  
163586 .6  
161161 .8  





1 .0777  
1 .0772  
1.0768 
1 .0764  
1 .0760  
1 .0756  
1 .0751  
1 .0747  
1 .0743  
1 .0739  
1 .0736  
1 .0732  
1 .0728  
1 .0724  
1 . 0  721 
1 .0717  
1 .0714  
1.0710 
1.0707 
1 . 0 7 0 4  
+++ +++ +++ +++ +++ +++ +*+  + + +  +++ +++ +++ +++ +++  ++ +++ +++ +++ +++ +++ +++ +++ +++ + + +  +++ +++ +++ +++ +++ +++ +++ 
CUMULATIVE CPU T I H E  = 29 .059  CPU TIME USFD I N  PREVIOUS TASK = 1 .7440  
RGSAVE 
I T  2 
ill .7073E+06 . 9 9 2 2 E + 0 5  5.990 
HT ti AH TAC+++ FUEL  RUN+++ 
.1360E-01  2640.  47.45 1 . O O t  -0 .  0 .  1 
XNZZ E l 0  E l l  OPTION 
UNPACK 121 5 1 1 0 0  1 1 0 0 .  21 5 
5.0000 . 4 0 0 0 0  6 . 0 0 0 0  0 .  -99120. 51100 0.  21 0. 1111111111 
116 
r 
RAHJET PERFORHANCE (PER  ENGINE) AT SCALING  ALTITUDE AND MACH NUHBER 
NET THRUST I N  FREESTREbH DIRECTION - - - 39726.9 RAHJET GROSS THRUST - - - - - - - - - - - 39064.4 
AIRFLOW  RATE - - - - - - - - - - - - - - 1 0  3.732 
FUELFLOH  RATE - - - - - - - - - - - - - - 
SPECIFIC  IHPULSE - - - - - - - - - - - - 11.7890 
SCALE0  FUEL/AIR  RATIO  (PHI)  - - - - - - - 3361.50 1 .000  
SCALING MACH  NUMBER - - - - - - - - - - - SCALING  ALTITUOE - - . -  - - - - - - - - - 99120.0 6.000 
MAXIHUH  AIRFLOH  RATE - - - - - - - - - - 40 4.951 
WING HALF ANGLE- - - - - - - - - - - - - - ANGLE OF ATTACK - - - - - - - - - - - - - 5.22573 
I N L E T  WEOGE ANGLE- - - - - - - - - - - - - 
SCALING THRUST I N  FREESTREAH  DIRECTION - - 39726.9 6 . 0 0 0 0 0  
LIFT COHPONENT OF ENGINE FORCES - - - - - 3202.01 
INLFT  SPILLAGE DRAG - - - - - - - - - - - 0. 
ENGINE  INLET AREA - - - - - - - - - - - - 
RAHJET  HROTTLE SETTING - - - - - - - - - 39.749 .997 
-.7a;ooo 
117 
NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM a 1 / 1 ~ 7 7  16.21.55.  ,PAGE 39 
LRC  TEST PROBLEM  NUMBER 3 ----- NSEG I11 
ITERATE TO F I N D  I N I T I A L  WEIGHT T O  PROVIOE  7350 NM TOTAL RANGE 
FOR GIVEN  F INAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
SEARCH FOR MACH ALTITUDE  POINT ALONG A CONSTANT ENERGY L I N E  
THE BASIS FOR SELECTION OF EACH MACH ALTITUDE  POINT WAS MAXIMUM LIFT/ORAG 





























































































26. ****** XCLECT EN0 OPTION 1 ****** 























2 0 0 0 0 .  
= 2 0 0 0 0 .  






















- 6 2 1  
.800 




































1 . 4 8  
-3.78 










= . 8 0 0 0 0  
= . 1 7 7 3 4 € + 0 6  
















-7961 .976  



















“ 1 6 9 1 9  
-..?I005 






- 8 3 2 6 7  
- 7 6 9 3 4  
+++ +++ t++ +++ +++ +++ +++ +++ +++ t + +  +++ +++ +++ ++t +++ ++t ++t +++ +++ +++ +++ +++ +t+ +++ +++ +++ +++ +++ +++ +++ 
CUMULATIVE CPU TIME = 37.675 CPU TIME  USE0 I N  PREVIOUS TASK = 8.2460 
RGSAVE 
I T 2  
1 5 1   . 5 2 6 8 E + 0 6  .ZOOiJE+O5 .8G00 
UT H AH T A C + + +  FUEL RUN+++ 
.4107 3167. 451.4 1.000 -0 .  0. 1 
XNZZ E l 0   E l l  OPTION 
UNPACK 
0. 
1 6  1 
0. 
5 1 0 1 0  
0.  
5 1 
5.00JG 1 . c c a l l  
0 1 0  10 .  
51010 2.0000 
1 7  
1 7  0. 1111111111 
118 
NSEG I1  --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  18.21.57. 
LRC  TEST PROBLEM  NUMBER 3 ----- NSEG I11 
ITERATE TO F I N D  I N I T I A L  WEIGHT T O  PROVIDE 7350 NM TOTAL RANGE 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTEO. 
LINEAR MACH ALTITUOE  CLIMB PATH HISTORY 
PAGE 40 
T I H E  
0 .000  
.o 7 7  





- 6 4 3  
- 7 6 1  


































28.  * * * * * *  XCLECT END 
WT 
T I M E  














5200  78. 
519796 .  
519498.  
519179 .  
5188  31. 
518446.  
518008.  























= . 5 1 7 4 9 E t 0 6  H 
























= 2.6C62 RANGE = 6397.4 




. 8 O G  
..no0 
.a00 
- 8 0 0  
,100  
.a00  
. B O O  
. B O O  
.a00 
. B O O  
. a00  
.800  
. B O O  
. B O O  
. B O O  
.800 




























G A M 7 0  









, 1 1 - 4 0  
10.47 
, 9.59 
































7 0 8.91 
' - 7 0 7 2 4  
- 7 0 5 6 1  
- 7 0 3 9 7  
- 7 0 2 4 0  
.7OR77 
69924  
-6973   7  
-69206 
- 6 8 6 6  9 
- 6 6 1 2 4  
- 6 7 5 0 3  
- 6 7 1 7 5  
- 6 6 8 0 0  
- 6 6 8 0 9  
- 6 6 8 2 0  
- 6 6 8 3 1  
~ 6 6 8 4 5  
- 6 6 8 6 0  
.6687e 
,.66898 
+t+ +++ +++ ++t  ttt  ++t + + +  +t+  +t+  +tt  t++  tt+ +++ + + +  +++ + + +  ++t  ++t  t++  +tt  ++t  ttt  ++t  ttt  ++t  ++t  +tt  t+t  t++  ttc.' 
CUMULATIVE CPU T I H E  = 
RGSAVE 
I T 2  WT 
1 7 1   . 5 5 E t 0 6   . 4 5 0 E +  
38.865 CPU TIME USE0 I N  PREVIOUS TASK = 1.1500 
H AH FUEL RUN++, TAC+++ 
-6827E-01   5386 ..05  e 8 0 0 0  31.28 1 . 0 0 0  -0 .  0. I 
XNZZ E l 0  E l l  OPTION 
UNPACK 1 R 1  51010  1 0 10 1 0 .  7  5 
0.  0. 0 .  1 . 0 0 0 0  2oc.00 51010 0. 7 0 .  1111111lll' 
NSEG 11 --- AIRCRAFT PERFORHANCE PROGRAH 01/14/.77  18.22. 7. 
LRC  TEST  PROBLEH NUMBER 3 ---.-- NSEG I11 
ITERATE 'TO F I N D  I N I T I A L  HEIGHT  O  PROVIOF  7350 NPI TOTAL RANGE 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  FCALIHG REPUESTEO. 
PAGE 42 
SEARCH  FOR HACH ALTITUDE  POINT ALONG A CONSTANT ENERGY L I N E  
THE B A S I S  FOR SELECTION OF  EACH MACH ALTITUDE  POINT WAS MAXIHUH  LIFT/ORAG 
CLIHEI  PATH  HISTORY 
T I H E  





1 . 2 5 8  
1.510 
1.773 









































5 0 2 5 6 3 .  
5E2560. 
5C 2556. 
502553 .  
502549.  
5 0 2 5 4 5 .  
























3 4 . 0 5  
38.72 










30. ++*+*+  XCLECT  EN0  OPTICN 1 '+*+'* 















3 1 5 6 6 .  
30124. 
29182. 
2 8 2 3 9 .  
27297.  
26355.  
25413 .  
24470.  
2Oi3JO. 
= 2 0 0 0 0 .  
T I H E  = 3.1107 RANGE = 6628.7 
HACH NO. 
.a00  





. E l l  






- 7 2 0  
- 7 0 6  
.692 
- 6 7 8  














4 6 5 .  
4 5 9 .  




4 2 8 .  
4 2 2 .  
4 1 6 .  
409. 






= . 8 0 0 0 0  





















- 4 . 2 3  
-2.83 
-1.44 






















6 0  326.60 
SFC 
.80121 
- 7 9 1 5 0  






- 8 0 0 6 4  
-80314 
- 8 0 5 7 3  
.EO824 
.81070 
- 8 1 3 3 7  
-81647 
-81954 
- 8 2 2 5 8  
82555  
.I32843 
- 8 3 1 2 9  
8 3 4 0 8  
.78065 
+++  + + +  t+ t  t t t  t t t  + t+  t + t  t+t  t t t  t t t  + + +  t t t  ++t t t t  +t+ t++ tt+ +++ t++ ++t +++ t+t *t+ +t+ *++ +++ +tt +++ +t+ +++ 
CUHULATIVF CPU T I M E  = 43.873 CPU TIHE USED I N  PREVIOUS TASK = 4.7100 
RGSAVE 
I T Z  
191   . 4997E+G6 .2GOGE+CS . B O O 0  
UT n AH T A C + t t  
-1619 2873.  69.56 1 . 0 0 0  -0.  0. 1 
FUEL RUN+++ XNZZ E l 0   E l l  OPTION 
UNPACK 22 1 5 1 0 1 0  5 1 1 1 0  1 0 .  1 7  
0 .  0. 0. 5.00GO 1 . 0 0 0 0  51010 2 . 0 0 0 0  17 0. 1111111111 
120 
NSFG T T  --- AIRCRAFT PERFORMANCE PROGRAfl 
LRC  TEST PROALEH NUMBER 
FOR GIVEN  FINAL  HEIGHT. 
ITERATE TO F I N D  I N I T I A L  
0 1 / 1 4 / 7 7  18.22.17. 
3 "-" 
HEIGHT  TO  PROVIDE  7350 NH TOTAL RANGE 
NSEG I11 
IN-FLIGHT  ENGINE  SCALING REQUESTED. 
SEARCH  FOR MACH ALTITUDE  POINT ALONG A CONSTANT ENERGY L I N E  
THE B A S I S  FOR SELECTION O F  EACH.MACH  ALTITUDE  POINT WAS 'HAXIf lUH  LIFT/OR&G 
T I H E  
0.000 


















1 0 . 4 8 1  








































4 9 5 5 0 9  a 
495402.  

























32. *****I XCLECT EN0 OPTION 1 ****** 























= 5 0 . 0 0 0  
T IME = 3.3559 RANGE = 6698.2 
curia PATH HISTORV 
HACH NO. 
.a00 
- 6 0 3  
i 5 8 5  




- 4 8 8  
- 4 6 7  
.494 




- 4 1 7  
- 4 0 6  
- 3 9 6  
- 3 8 5  
.3 75 
.342 














































- 4 . 1 6  
-1.78 



























- 8 4 0 6 9  
.'84142 
e84207 
- 6 4 2 5 0  
.84283 
- 8 4 3 0 2  
- 8 4 3 0 9  
-84 764 
- 8 4 7 0 9  
- 0 4 7 2 3  
- 8 4 7 8 7  
- 8 4 8 6 5  




- 8 5 4 3 6  
.a5234 
- 8 3 4 0  8 
+++ +++ +++ ++t  t++  +t+ + t +tt +++ +++ t+t +++ +++ +++ ++t + + +  +++ ++t +++ +++ +++ +++  ++ +++ +++ +t+ +++ ++t +++ +++ 
CUflULATIVE CPU T I M E  = 48.769 CPU TIME USED I N  PREVIOUS TASK = 4 . 8 5 8 0  
RGSAVE 
I T 2  
2 1 1  - 4 9 5 4 E t 0 6  5 0 . 0 0  .20 00  - 1 8 2 4  366.6  52.10 1.000 -0. t. 1 
HT H FUEL  RUN+++ A f l  TAC+t+  XNZZ E l t  E l l  OPTION 
UNPaCK 
1.0000 
2 2 1  5 1 2 1 0  10. 22 




4 . 0 0 0 0  
2 
20.000 
1 0  
51210 0 .  22 2 .0000  1111111111 
121; 
NSEG I 1  --- AIRCRAFT  PERFORMANCE  PROGR  01/14/77 18.22.18. PAGE 43 
LRC  TEST  PROBLEM  NUMBER 3 ----- NSEG I11 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE SCALING REOUESTED. 
ITERATE TO F I N O  I N I T I A L  YEIGHT TO PROVIOE 7350 NM TOTAL RlNGE 
HISSION SEGMENT  AI3LE 
2 
. 2 o o o b  
4 . o o c o  
3 0. 




. 60000  
8 .950GO 









1 4  t. 
1 5  0. 
16 









. B O O C O  
C .  
22 
23  
. 2 0 0 5 0  
l . i O G 0  





5 5 0 0 . 0  
3OtG.C 






. 4 3 t O O  
6 .  
0. 
0. 
6 .  
E .  
z o c o u .  
4 5 9 c s .  
2 0 0 C t .  
50.00C 








C .  
c .  
c.  















5 1 0 0 0  0. 
l O G . 0 0  
51000 2.0000 
P i  
17 
51000 0. 13 
51100 0. 1 
5 1 1 0 0  0. 1 





51100 0. I 
5 1 1 0 0  0. 1 
51100 0. 1 
6 . O O G O  0. -99120 a 
5 .50CO 
5 1 1 0 0  0. 




1.0000 0 .  
51010 1 . 0 0 0 0  
51210 0. 
0. 5.00170 1.0000 5 1 0 1 0   2 . 0 0 0 0  
0. 
3 . 0 3 0 0  4 . 0 0 0 0  0.  51110 0. 
3.0000 1.0000 0.  
5 1 0 1 0  0. 
51210 0. 
C .  1.OOOJ 200.00 










































10  .7509E+06 
1 2   - 7 0 7 3 E t 0 6  
1 3   - 7 0 7 3 E t 0 6  
1 4   - 7 0 7 3 E t 0 6  
1 6   " 5 2 6 8 E t 0 6  
1 5  .53OOE+06 
1 7  -5229Et06  
16   . 51?5E+06  
20 .4997E+06 






3 0 0 0 .  
5000.  
.215OE+05 




. 9 9 1 2 E + @ 5  
.9912€+05 
. 9 9 1 2 E + 0 5  
.ECOOE+05 
.9912E+05 
. 2 0 0 0 E + 0 5  
. 4 5 0 0 E t 0 5  
- 4 5 0 0 E t 5 5  
.ZOOOE+05 
2 1   . 4 9 5 8 E + 0 6  . 2 0 0 C € + 0 5  
2 3  -0 .  
22 .4954E+06 5 O . O C  
24  -0. 
- 0 .  - 0 .  
- t .  - 0 .  
20 O G  
AM 
.zo 0 0  
-20  64  
20 6 4  
- 6 O O C  
.SO00 
. a 0 0 0  







- 8 s  O G  . BO 00  
.80 00 
.8G 0 0  
. B O 0 0  
.80 00  . eo OL: 
5 . 1 ~  
LRC TEST PROBLEM  NUMBER 3 ----- NSEG I11 
ITERATE TO F I N O  I N I T I A L  YELGHT TO PROVIDE 7350 NM TOTAL RANG! 
FOR GIVEN  FINAL HEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 





0 .  
.8333E-01  1618.  0. 
0. 0. 
.2039E-01  4527.  4.361 
.6200€-02 1397. 




. 1 0   1 2  
12.69 
.1862E+05 69.55 
.441OE-O1  .1402E+05  49.83 
- 1 4 1 8  .4096E+05 372.2 
.1360E-01 2 6 4 0 .  





2640.  0. 
.1773EtO6  5373.
-4107  3167.   451.4 
8333E-01  959.  0. 
.b827E-01  5386. 31.28
-4 362 . 1492Et05  200.0 
- 1 6 1 9   2 8 7 3 .  
-8333E-01   921 .
69.56 
- 1 8 2 4  
0. 
- 0 .  
366.6 
- 0 .  -0.  
52 .10  
-0.  -0.   -0.  
1.000 
XNZZ 




















1. o o o  
-0.  
-0. 
E l 0   E l l  OPTION 
-0. 0. 2 1  
0. 0. X 
-0. 0. 17 
-0. 0. 












-0. E. 1 
-0. 0. 
-0.  0. 2 1  
1 
-0.  0. 22 
-0. 0. 6 
-0. 0. 1 






-0. 0. 1 7  
1 
-0. 0. 1 
-0. -0 .  - 0  
1. -0 .  - 0  
PIG€ 44 
1 23 













































35. **+**+ XCLECT END 
‘AT 






















8 2 5 0 4 5 .  
LRC  TEST PROBLEM NUMBER 3 ----- NSEG I11 
ITERATE TO F I N O  I N I T I A L  WEIGHT  O PROVIDE 7350 NM TOTAL RANGE 
FOR GIVEN  F INAL  HEIGHT; IN-FLIGHT  ENGINE  SCALILG REQUESTED. 
LINEAR HACH l lLTITUDE  CLIMB  PATH  HISTORY 
OPTION 1 **”*+ 


































1 5 2 5 .  
1672. 







































1 8 4 .  
194. 














.= . 5 0 0 0 0  
= ,83333E-01 RANGE = G .  FUEL = 0. 




































































+++ ttt +++ ++t +tt +++ t+t +t+ t+t +++ t++ +tt t t+ +tt t t + .  tt+ ttt t+t  ttt t++ ttt ttt +tt ttt tt+ +t+ ttt ttt ttt tt* 
CUMULATIVE CPU TIME = 50.071 CPU TIME  USE0 I N  PREVIOUS TASK = 1.1160 
RGSAVE 
42 .8250E+06 3000. .50 0 0  .2225E-01 4938. 4.720 I. 000 -0. 0. 1 
I T 2  UT H A M  T A C + t t  FUEL R U N t t t  XNZZ E l 0  Ell OPTION 
UNPACK 5 1  51100 5  1 I 0 0. 1 
. 6 0 0 0 0  5000.0  0. 4 . 0 0 0 0  0. 51100 0 .  1 0. 1111111111 
1 24 
NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 0 1 / 1 4 / 7 7  18.22.22. PAGE 46 
T I  ME 
0.000 
.020 
- 0 4 0  
- 0 6 0  
- 0 8 0  
. loo 
.120 
. - 1 4 0  
- 1 5 9  




- 2 5 6  
- 2 7 6  
-295 
- 3 1 4  
.333 
- 3 5 2  




. l o 9 2 8  
2 1 9 1 6  
.32965 
-44074 
- 5 5 2 4 4  
- 6 6 4 7 6  
.77769 
































8 2 3 7 2 3 -  
823652. 
~ 3 5 8 1 .  
LRC  TEST PROBLEM  NUMEER 3 ----- 
ITERATE TO F I N O   I N I T I A L  HEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
NSEG 111 
FOR G I V E I * h H A L  WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
LINEAR HACH ALTITUDE  CLIMB  PATH  HISTORY 
FUEL  ALTITUOE MACH NO. V (KNOTS)  GAM70 NET THRUST 
_ ,  
0. 3000. -500 327. 8.56 313075.7 
76.00 3100. -505  3 3 0 .  8.54 312817.6 
151.6 3200.  ,510 333. 8.49 312565.6 
226.9 3300. 5 1 5  337. 8.44  312322.8 
301.9 3 4 0 0 .  - 5 2 0  340. 8.40 312089.0 
376.5 3500. -525 343. 8.35 311864.3 
450.9 3600. - 5 3 0  3 46. 8.31 351648.7 
524.9 3700. .535 349. 8.26 311442.1 
598.6 3800. -540 35.2. 8 - 2 2  311244.5 
672.1 3900. .545 355. 3-17 311037.0 
745.3 4 0 0 0 .  - 5 5 0  3 59. 8.13 310828.7 
818.2 4100. .555 362. 8.08 310640.8 
090.8 4 2 0 0 .  - 5 6 0  365. 8 . 0 4  310461.9 
963.3 4300. - 5 6 5  388. 7.99 310292.1 
1035. 4 4 0 0 .  - 5 7 0  3 71. 7.95 310131.3 
1107. 4 5 0 0 .  .575 374. 7.91 309979.5 
1179. 4600. - 5 8 0  3 77. 7.86 309836.6 
1251. 4700. .585 380. 7.82 309702.5 
1322. 4 8 0 0 .  - 5 9 0  3 8 4 .  7.78 309577.4 
1393. 4 9 0 0 .  .595 387. 7.74 309461.0 
1464. 5 0 0 0 .  - 6 0 0  390. 7.72 309353.4 
SFC 
- 7 2 2 1 0  
72233 
- 7 2 2 5 7  
- 7 2 2 8 0  
- 7 2 3 0 3  
- 7 2 3 2 5  
72 348 
- 7 2 3 6 9  
-72390 
.72112 
- 7 2 4 3 4  
- 7 2 4 5 5  
72476 
.72496 
7 2 5 1   5  
-72   534  
- 7 2 5 5 3  
- 7 2 5 7 1  
.72589 
.72606 
- 7 2 6 2 3  
36. ++++++ XCLECT END OPTION 1 *+++*+ 
nT = . 8 2 3 5 8 ~ + 0 6  H = 5000.0 A M  = .60000 
TIME = . l o 5 5 8  RANGE = 4.7199 FUEL = 4938.4 
+++ +*+ +++ + + +  *++ +++  +++ ,++ +++ + + +  +++ +++ +++ + + +  +++ + + +  +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++  ++  ++ +++ 
CUMULATIVE CPU TIME = 51.215 CPU TIME  USE0  IN'  PREVIOUS'TASK = 1.1440 
RGSAVE 
I T Z  WT t i  TAC+++  FUEL AM RUN+++ KNZZ E l t   E l l  OPTION 
51 . 8 2 3 6 ~ + 0 6  5 0 0 0 .  - 6 0 0 0  .6500E-02 1464. 2.305 1.000 -0.  0. 1 
UNPACK 
.80000 
6 1  51100 
2 1 5 0 0 -  0. 
5 1 
4 . 0 1 0 0  0.  
1 0 0. 
51100 0 .  
1 
1 0. 1111111111 
125 
NSEG I1 --- AIRCRAFT PERFORHANCE PROGRAM 0 1 1 1 4 f 7 7  18.22.25.' . 
LRC  TEST PROBLEM  NUMBER , 3  -----. NSEG 111 
FOR GIVEN  F INAL WEIGHT. :IN-fCIGHT'  ENGINE  SCALING REQUESTED. 
ITERATF TO F I N O  I N I T I A L  WEIGHT TO  PROVIOE 7350  NM TOTAL RANGE 
T IHE 
0 . 0 0 0  
.092 
1 8 6  
.28O 
. 3   76  
.4 7 4  
- 5 7 2  
- 6 7 3  
.774  
.878  
. 9 8 3  
1.090 
1.198 
1 . 3 0 9  
1 . 4 2 2  
1 .537  
1 . 6 5 4  
1 . 7 7 4  
1.896 
2 . 0 2 1  
2 . 1 4 8  
RANGE 
0. 
. 58792  
1 . 1 9 2 3  
1 . 8 1 3 6  
2 . 4 5 2 5  
3 . 1 0 9 4  
3 .7848  
4 .4794  
5 .1936  
5.9281 
6 . 6 8 3 9  
7 . 4 6 1 9  
8 . 2 6 3 4  
9e.0888 
9 . 9 3 9 2  
10.816 
1 1 . 7 1 9  
12.651 
1 3 . 6 2 2  
1 4 . 6 0 3  
1 5 . 6 2 7  
37.  e + * + * *  XCLECT EN0 
UT 
TIME 
WE I GHT 
823531 .  
8 2 3 2 3 9 .  
822.999. 
822562. 
8 2 2 2 2 7 .  
8 2 1 8 9 3 .  
8 2 1 5 6 2 .  
8 2 1 2 3 2 .  
8 2 0 9 0 4 .  
8205  78 
8 2 0 2 5 3 .  
8 1 9 9 2 9 .  
8 1 9 6 0 6 .  
819284. 
8 1 8 9 6 3 .  
8 1 8 6 4 2 .  
81R322 .  
818002. 
8176  83 
8 1 7 3 6 3 .  
8 1 7 0 4 4 .  






1 3 5 4 .  
1683. 
2019. 
2 3 4 9 .  
2 6 7 7 .  
3003 .  
3328.  
3652 .  
3975.  
4297 .  
4618 .  
4939.  
5259 .  
5579. 
5898 .  
6218. 
6537.  
= .81734E+06 H 
OPTICN 1 *****I 
ALTITUDE 
5 0 0 0 .  
5 8 2 5 .  
6 6 5 0 .  
7 4   7 5 .  
8 3 0 0 .  
9125.  
9 9 5 0 .  
1 0 7 7 5 .  
11600. 
1 2 4 2 5 .  
1 3 2 5 0 .  
1 4 0 7 5 .  
1 4 9 0 0 .  
1 5 7 2 5 .  
1 6 5 5 0 .  
1 7 3 7 5 .  
1 8 2 0 0 .  
1 9 0 2 5 .  
19850.  
2 0 6 7 5 .  
2 1 5 0 0 .  
= 21500. 
= . 11208  RANGE = 7 . 0 2 4 4  
HACH NO. 
. .  
e600 




















A M  
FUEL 
V (KNOTS) 
390 .  
' 395 .  





. 4 2 6 .  
432 .  
436.  
4 4 1 .  
4 4 6 .  
4 5 1 .  
456 .  
4 6 1 .  
465 .  
4 7 0 .  
4 7s.  
4 79.  
4 8 4 .  
4 8 8 .  
= . 8 0 0 0 0  




1 2 . 4 9  
12.15 




10 .61  
1 0 . 3 2  






8 . 4 1  
8.16 
7 .92  
7.67 
7.55 . .  
NET  HRUST 
309352 .2  
3 0 3 6 5 8 . 9  
2 9 8 1 8 0 . 1  
292650 .2  
2 8 7 2 6 5 . 7  
281981.9 
2 7 6 7 2 1 . 1  
271639 .0  
266592 .4  
261648 .3  
2 5 6 6 5 3 . 1  
2 5 1 6 7 1 . 3  
246810 .2  
2 4 2 0 0 1 . 1  
2 3 7 2 8 4 . 4  
232602 .8  
2 2 7 9 9 9 . 2  
2 2 3 4 6 5 . 4  
219040.1  
2 1 4 7 0 6 . 1  
210322 .3  
PAGE 47 
SFC 
7 2 6 2 4  
- 7 2 5 3 0  
- 7 2 4 3 0  
.72335  
-72235 
- 7 2 1 3 1  
- 7 2 0 2 9  
- 7 1 9 1 8  
- 7 1 8 0 8  
7 1 6 9 4  
- 7 1 6 0 5  
7 1 5 2 9  
,71447  
- 7 1 3 6 4  
- 7 1 2 7 8  
- 7 1 1 9 2  
- 7 1 1 0 4  
- 7 1 0 1 3  
70  917 
,70817  
- 7 0 7 1 7  
+++ +++ +++ +++ + + t  +++ + + +  + + +  +++ +++ +++  +++  ++ +++ + + +  + + t  +++ + + +   + + +  +++ +++  +++ +++ +++ + + +  +++ +t+ +++  ++ +++ 
CUHULATIVE CPU TIME = 52 .385  CPU T IHE USE0 I N  PREVIOUS TASK = 1 . 1 7 0 0  
RGSAVE 
61 .8170E+06 . 2 1 5 0 E + 0 5  . I3000 -358OE-01  6537. 15 .63 1 .000  - 0 .  0 .  1 
I T 2  WT H AH TIC+++  FUEL RUN+++  XNZZ E l 0  E l l  OPTION 
UNPACK 7 1  5 1 1 0 0  1 1 0 0 .  1 5 
. 9 5 0 0 0  2 9 0 0 0 .  0 .  4 . 0 0 0 0  0 .  51100  0. 1 0 .  llilllllil 
126 
NSEG I1 --- AIRCRAFT  PERFORHAME PROGRAM 0 1 / 1 4 / 7 7  18.22.27. PA= 48 
TIME 
0 .,o 0 0 




- 3 0 8  
.372 
.438 
- 5 0 6  
.575 
~ 6 4 5  
- 7 1 7  
- 7 9 1  






























38. ****** XCLECT END 
WT 























LRC  TEST PROBLEM NUHBER 3 --"- NSEG 111 
ITERATE TO F I N O   I N I T 1 , A L  WEIGHT TO PROVIDE  7350 NH  TOTAL RANGE 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
L INEAR MACH ALTITUOE  CLIHE  PATH  HISTORY 
FUEL ALTITUDE MACH NO. V (KNOTS) GAM70 NET THRUST 
0. 21500. .BOO 4 8 8 .  7.07 210318.5 
187.7 21875. - 8 0 7  492. 7.13 231214.1 
381.9 22250. .a15 496. 7.09 229655.8 
577.8 22625. .a22 500. 6.91 228080.9 
775.5 23000. . I 3 0  503. .6.73 226535.1  
975.3 23375. .e37 507. 6.55 225018.5, 
1177.  23750.  .a45  511. 6.37 223464.9 
1382. 24125. -852  515. 6.19 221911.1 
1588. 2 4 5 0 0 .  -860  518. 6-01 220384.9 
1798. 24875. . - 8 6 7  522. 5.84  218891.7 
2010. 25250. .a75 5 26. 5.66 217390.5 
2226. 25625. .e82 529. 5.49 215914.3 
2444.  26000. .890 533. 5.32 214465.7 
2667. 2 6 3 7 5 -  .a97 537. 5.13 213625.3 
2894. 26750. - 9 0 5  540.  4.89 211540.4 
3232. 27125. - 9 1 2  544. 4.60 210084.4 
3381. 27500. -920 548 .  4.30 208655.5 
3643. 27875. .927 551. 4.01 207227.8 
3921. 28250. .935 555. 3.72 205795.6 
4216. 28625. - 9 4 2  558.  3.43 204390.0 
4533. 29000. -950 562. 3.29 203010 -9 
= . 8 1 2 5 l E + 0 6  H 
OPTION 1 .***** 
= 29000. AH = .95000 
= .14788 RANGE = 22.651  FUEL = 6537.4 
SFC 




- 8 3 9 1 0  
- 8 3 7 2 2  
.a3539 
- 8 3 3 5 6  
- 8 3 1 6 9  
8297 8 








- 8 1 2 2 4  
.8102b 
,80820 
+++ +++ +++ ++t +++ ++t + t +  +++ ,et +++ t++ +++ +++ +++ +++ +++ +++ +++ + + +  +t+ +t+ +++ ++t t++ +*+ +++ t++ +++  +++ ++t 
CUMULATIVE CPU T I M E  = 53.569 CPU TIME USE0 I N  PREVIOUS TASK = 1.1840 
RGSAVE 
71   . 8125E+06   .29 0E+05  - 9 5 0 0  .25kbE-O1  4533.  13.44  1.000 -0. 0. I 
I T 2  WT H A M  TAG+++  FUEL  RUN+++ XNZZ E l 0   E l l  OPTION 
UNPACK 8 1  5 1 1 0 0  5 1 1 0 0. 1 
1.5000 4 0 5 0 0  0. 4 .0000  0. 51100 0. 1 0. 1111111111 
127 
NSEG I1 --- AIRCRAFT PERFORHANCE PROGRAM 0 1 / 1 4 / 7 7  16.22.31. 
LRC TEST PROBLEH NUHBER 3 ----- NSEG I11 
FOR GIVEN  F INAL  HEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTED. 
ITERATE TO F I N O  I N I T I A L  WEIGHT TO  PROVIDE  7350  NH  TOTAL RANGE 
T I H E  
0 .000  
- 3 0 9  
















































































. 1 3 8 I E t 0 5  







. 2 O l l E t O 5  
ALTITUOE 
29000.  




















= .79240E+06 H 
OPTICN 1 *+***I 
= 40500. 













































AH = 1.5000 
















































. IO 860 
.81155 
- 8 2 6 2 4  
- 8 4 0 1 7  
-85320 
.85052 
- 8 7 6 7 3  
- 8 9 8 2 9  
. 9 1 7 1 I  
- 9 3 3 7 0  
- 9 4 8 4 2  
- 9 6 1 1 9  
- 9 7 5 0 9  
- 9 0  362 
- 8 9 3 2 6  
- 8 8 7 3 7  
- 8 8 3 4 6  
.88113 
- 8 7 9 0 5  
,87702 
+++ +++ ++t  t+ t  +++ +++ +++ + + +  +++ + + +  +++ ++t + + +  +++  +++ + + +  +++ +++ + + +  +t+ +++  ++ + + +  +++ +++ +t t  +++ +++ +t+ +t+ 
CUHULATIVE CPU T I H E  = 55.243 CPU TIME  USE0 I N  PREVIOUS TASK = 1.6740 
RGS A VE 
81   . 7924E+06  . 4 0 5 0 E + 0 5  1.500 -1089 . 2 O l l E t O 5   7 4 . 8 1  1.000 -0.  0. 1 
I T Z  WT H AM TAC+++  FUEL RUN,+* XNZZ E l 0   E l l  OPTION 
UNPACK 9 1  5 1 1 0 0  5 1 1 0 0. 1 
2.6000  52971. 0. 4 . 0 0 0 0  0. 51100 0. 1 0. 1111111111 
128 
~ 






































































LRC  TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N D  I N I T I A L  WEIGHT TO  PROVIOE  7350 NM TOTAL RANGE 
NSEG I11 
FOR G I V E N   F I N A L  WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
LINEAR MACH ~LTITUOE CLIMB’PATH HISTORY 
FUEL  ALTITUOE MACH NO. V (KNOTS) G A M 7 0  NET THRUST 
0. = 4 0 5 0 0 .  1.500 860.  1.58 252287.6 
9 6 7 d  41124. 1.555 891. 1.66 268227.8 
1865. 4 1 7 4  7. 1.610 923. 1 - 8 2  284652.1  
2 7 0 4 -  42371. 1.665 954 .  1.97 300940.5 
3496. 42994. 1.720 986. , 2.12 317466.0 
4245. 43618. 1.775 1017. . 2.28 334519.2 
4958-  44241. 1.830 1049. 2.43 351726.1 
5638. 44865. 1.885 1080. 2.58 369156.2 
6290. 45488.  1.940 1112. 2.72 386898.8 
6918. 46112. 1.995 1144. 2.78 399090.0 
7541. 46735. 2.050 1175. 2.76 409604.6 
8175. 47359. 2.105 1207. 2.73 424104.4 
8820. 47983. 2.160 1238. 2.70 438219.0 
9474. 4 8 6 0 6 .  2.215 1 2  70. 2.66 452388.9 
.1014E+05 49230. 2.270 1301. 2.56 459604.3 
.1083E+05 49853. 2.325 1333. 2.43 463077.4 
.1155€+05 50477. 2.380 1364. 2.29 466519.3 
.123OE+05 51100. 2.435 1396. 2.17 470392.9 
.1308E+05 51724. 2.490 1427. 2.14 480822.0  
.1385E+05 52347. 2.545 1459. 2.22 491241.9 
.1456E+05 52971. 2.600 1490. 2.29 501322.4 
= .77784E+06 H 
OPTION 1 ****-* 
= 52971. AH = 2.6000 
= a 2 8 2 2 7  RANGE = 110.90  FUEL = 20106. 
SFC 
- 8 7 6 8 9  
- 8 7 3 0 7  
- 8 6 8 6 9  
- 8 6 6 1 2  
- 8 6 3 6 0  
a 8 6 0 5 8  
85787 
- 8 5 5 3 2  
- 8 5 2 9 6  
.a4893 





- 8 3 7 8 6  
- 8 3 6 0  E 
- 8 3 3 7 0  
- 8 3 2 5 0  
.I33072 
82 896 
+++  +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ + + +  +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +,+ +++ +++ +++ +++ +++ +++ 
CUMULATIVE CPU TIME = 57.317  CPU  TIME USE0 I N  PREVIOUS TASK = 2.0740 
RGSAVE 
91 .7778E+06  .5297E+05 2.600 .4546E-01  .1456E+O5  51.29 1.000 -0. 0. 1 
I T Z .  WT H A M  TAG+++ FUEL Run+++ XNZZ E l 0  E l i  OPTION 
UNPACK 10 1 5 i 1 51100 
5.9500  87990. 0. 5.0000 0. 51100 0. 
0 0. 1 
1 0. 1111111111 
NSEG I1 --- AIRCRAFT PERFORHANCE  PROGR H 01/14 /77  18.22.38. 
LRC TEST PROBLEM  NUMBER 3 ----- NSEG I11 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTEO. 
ITERATE TO F I N O  I N I T I A L  WEIGHT TO PROVIOE  3350 NH TOTAL RANGE 
PAGE 5 1  
T I H E  
0.000 
a 1 7 8  
- 3 6 8  
- 5 5 6  
.754 
- 9 9 1  
1 .246 







4 . 2 8 0  












































7587  10. 






















. 1 9 1 3 € + 0 5  
.2133E+05 
.2367E+05 













6 5 2 2 8 .  
6 6 9 7 9 .  
68730.  











.73543E+06 H = 87990. 
= .32773 RANGE = 162.19  
OPTION 1 +**+*+ 




























































1 .03  
.92  
. 8 1  
. 7 1  
- 6 1  
.53  
- 4 6  
. 3 9  
. 3 3  
. 3 1  





4 1 2 8 0 4 . 1  
399669.5  
386697.9 








2 7 8 3 9 6 . 1  




2 2 2 8 4 4 . 5  
SFC 
-82 894 
- 8 2 7 0 2  
- 8 2 5 6 1  
82946 
9 1   9 9 8  
- 9 1 6 9 1  
- 9 1 5 1 7  
.91540 





- 9 4 6 7 9  
- 9 6 1 0 1  
.9774rJ 





+++ +++ +++ +++ +++ +++ + + +  + + +  +++ +++ +++ + + +  +++ +++ +++ +++ +++  ++ + + +  +++ +++ +++ +++ +++ +++  ++ +++ +++ + + +  +++ 
CUHULATIVE CPU TIME = 58.777 CPU T-YE USED I N  PREVIOUS TASK = 1.4600 
RGSAVE 
I T 2  WT H an TAG+++ FUEL RUN+++ 
101   .7354E+06  .8799E+05 5.950 - 1 4 4 3  .4241E+05  378.7  1.000 -0.  0. 1 
XNZZ E l 0   E l l  OPTION 
UNPACK 111 51100  5  1 1 0 
5.9900 9 9 1  20. 0. 
0. 





NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRA  0 1 / 1 4 / 7 7  18.22.51. PAS€ 52 
TIME 
0 .000 
- 0 2 9  
- 0 5 9  
.090 
,122 
1 5 5  
.189 
. 2 2 4  




- 4 2 0  
- 4 6 4  
. s i 0  
. 558  
- 6 0 9  
- 6 6 2  
- 7 1 7  
























42.  "++" XCLECT EN0 
HT 






















7326   51  
LRC  TEST PROBLEM  NUMBER 3 ---- NSEG 111 
FOR GIVEN  F INAL HEIGHT.  IN-FLIGHT  ENGINE  SCALING REQUESTED- 
ITERATE TO F I N D  I N I T I A L  HEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
LINEAR MACH ALTITUDE CLIMB PATH HISTORY 
FUEL  ALTITUDE MACH NO. V  (KNOTS) GAM70 NET THRUST 
0. 87990. 5.950 3b6b. 3.12 222699.7 
115.2 88546. 5.952 3466. 3.08 227869.4 
231.8 89103. 5.954 3469. 2.98 214038.1 
349.0 89659. 5.956 3471. 2.89 210312.0 
469.5 90216. 5.958 3474. 2.80 206688.6 
590.8 90772. 5.960 3476. 2.71 203165.0 
714.1 91329. 5.962 3479. 2.62 199738.6 
839.3 91885. 5.964 3481. 2.53 196406.9 
966.8 9 2 4 4 2 .  5.966 3484. 2.44  193167.5 
1097. 92998. 5.968 3486. 2.35 190017.7 
1229. 93555. 5.970 3489. 2.26 186955.3 
1365. 94111. 5.972 3491. 2.17 183977.9 
1503. 94668. 5.974 3494. 2-09  181083.3 
.1646. 9 5 2 2 4 .  5.976 3496. 2.00 178269.1 
1792. 95781. 5.970 3499. 1.91 175533.1 
1942. 96337. 5.980 3501. 1.83 172873.3 
2097. 96894. 5.982 3503. 1.74 170287.4 
2257. 97450. 5.984 35 06. 1.65 167773.5 
2424.  98007. 5.986 3508. 1.57 165329.3 
2597. 98563. 5.988 35 11. 1.48  162952.9 
2777. 991 EO. 5.990 3513. 1 . 4 4  160642.2 
= .73265E+06 H = 99120. an = 5.9900 
= .47201 RANGE = 540.88  FUEL = 4 2 4 1 4 .  























+++ +++  +++ + + +  +++ + + +  + + +  + + +  +++ +++ +++  +++ +++  +++  +++  ++  ++ +++ + + +  +++ +++ +++ +++ +++  +++ + + +  + + +  +++  ++ +++ 
CUMULATIVE CPU TIME = 60.527 CPU TIME USED I N  PREVIOUS TASK = 1.7500 
RGSAVE 
I T 2  WT H AH TAC+++  FUEL RUN+++ 
111 - 7 3 2 7 E t 0 6  .9912E+05 5.990 . 1 3 9 ~ - 0 1   2 7 7 7 .  48.77 1 .000  -0. 0. 1 
XNZZ E l 0   E l l  OPTION 
UNPACK 1 2 1   5 1 1 0 0  5 1 0. 21 1 
-99120. 
0 
.5.0000 . 4 O O C O  6.0000 0 .  52100 0 .  21 0. 1111111111 
131 
RAMJET PERFORMANCE (PER  ENGINE) AT SCALING  ALTITUDE AN0 MACH  NUMBER 
RAMJET GROSS THRUST - - - - - - - - - - - 
NET THRUST I N  FREESTREAH DIRECTION - - - 
AIRFLOW  RATE - - - - - - - - - - - - - - 
FUELFLOW RATE - - - - - - - - - - - - 
SPECIFIC  IMPULSE - - - - - - - - - - - - 
SCALE0  FUEL/AIR  RATIO  (PHI )  - - - - - - - 
SCALING  ALTITUDE - - - - - - - - - - - - 
MAXIMUM  AIRFLOW  RATE - - - - - - - - - - SCALING MACH  NUMBER - - - - - - - - - - - 
WING HALF ANGLE- - - - - - - - - - - - - - ANGLE OF ATTACK - - - - - - - - - - - - - 
SCALING THRUST I N  FREESTREAM DIRECTION - - I N L E T  HEOGE  ANGLE- - - - - - - - - - - - - 
L I F T  COMPONENT OF ENGINE FORCES - - - - - 
INLET  SPILLAGE ORAG - - - - - - - - - - - 
ENGINE  INLET AREA - - - - - - - - - - - - 










































NSEG I1  --- AIRCRAFT PERFORUANCE  PROGRIM 
- .~ 
FOR GIVEN  FINPL HEIGHT. IN-FLIGHT ENGINE 
ITESATE TO FINO INITIAL HEIGHT T O  PROVIOE 
LPC TEST PROOLEM  NUMBER 3 ----- NSEG I11 
7350 NU  TOTAL RhNGE 
SCALING REOUESTEO. 
~~ 
MISSION SEGMENT  ABLE 
4 . 0 0 6 0  














0 .  
n. 
0. 
. 8 0 0 0 0  
. 1 0 0 0 0  
. BO 000 
. 2 0 0 0 0  
1 . 0 0 0 0  
0. 
0. 
. 4 0 0 0 0  
G .  
3 .  
3 0 0 0 . 0  
5000.0 






. 4 0 0 0 0  
0.  
0 .  
0. 




2 0 0 0 0 .  
50.cco 
2 . O G O O  
0 .  
.815COE+06 6.01'20 1200 .0  
6.OG00 .326COE+06 99120. 
.50000E-01 
51000 




4 . 0 0 0 0  0. 
0. 
0. 4 . 0 0 0 0  0. 
0. 
4 . 0 0 0 0  0.  
4 .0000  0. 







0. 4 . 0 0 0 0  0 .  5 1 1 0 0  
0 .  5.0000 0 .  51100 
0 .  4 . 0 0 0 0  0 .  
6 . 0 0 0 0  0. -99120. 
51100 
51100 
0 .  5.00tJ 12. c o d  
-530 EOE+06 0.  
51100 
0. 51010 ~~ .~~ 




3 . 0 0 0 0  
3 . 0 0 0 0  
3 . 0 0 E O  
7350.0 p. 
1 . 0 0 0 0  
5.0000 
4 . 0 0 0 0  
1 . 0 0 0 0  
1 . 0 0 0 0  
5.0000 
1 . O O G t  
4 . 0 0 C 0  
0 .  
0. 
0 .  
0 .  
0 .  
1.0000 
2 0 0 . 0 0  
1 . 0 0 0 0  
2 0 . 0 0 0  










1.0000 1 0 0 . 0 0  






















4 . 0 0 0 0  
21 
1 7  

























NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM 01/14 /77   18 .23 .06-  PAGE 5 4  
LRC  TEST PROOLEH NUMEER 3 ----- 
ITERATE TO F I N D   I N I T I A L  WEIGHT TO PROVIOE  7350 NH TOTAL RANGE 
NSEG 111 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SClLING REPUESTEO. 
DUHPRG 
SEG  UT 
1 .815OE+06 





7  .8170E+06 
8 .8125E+06 
3. a .  924E+06 
10  .7778E+06 
1 2   . 1 3 2 7 E + 0 6  
11 . 7 3 5 4 € * 0 6  
1 4   . 7 0 7 3 € + 0 6  
1 3   . 7 3 2 7 E + 0 6  
15   . 5300E+06  
16 .5268E+06 
1 7   . 5 2 2 9 E + 0 6  
18 .5175E+06 
20 . 4 9 9 7 € + 0 6  
19 .5026€+06 




50 .00  
5 0 . 0 0  
5 0 0 0 .  
3000. 





. 9 9 1 2 € + 0  5 
.9912E+05 
. 9 9 1 2 € + 0 5  
. 9 9 1 2 € + 0 5  
. 2 0 0 0 E t 0 5  
. 2 0 0 0 € + 0 5  
.4500E+05 
. 4 5 0 0 € + 0 5  . ZOOOE+05 
.ZCOOE+05 
22 .4954E+06 50.00  
2 3  -0 .  
24 -0 .  
- 0 .  
- 0 .  
- 0 .  
- 0 .  
. PO 00 AH 
. z o o 0  
PO 6 4  
- 2 0  64 
- 5 0  OC 
- 6 0 0 0  









.no o o  
. 8 C O O  
.8C 0 0  
80 00 
- 8 0  O G  
.20 00 









- 2 5 4 8 E - 0 1  
1 0 8 9  
- 4 5 4 6 E - 0 1  
- 1 4 4 3  
0 .  
0. 
- 1 3 9 8 E - 0 1  
1.643 
- 4 1 0 7  
.8333E-01 
.6827E-01 
- 1 6 1 9  
- 4 3 6 2  
- 1 8 2 4  
- 8 3 3 3 E - 0 1  
-0 .  
-0. 
FUEL RANGE 














. Z O l l E + 0 5   7 4 . 8 1  
13.44 
.1456E+05  51.29 






.1773E+06  5373. 
0. 






.1492E+05 200.0  
3921. 
69.56 




-0 .  
-0.  -0 .  
1.000 
XNZZ 
i . 0 0 0  






















E l 0   E l l  OPTION 
-0. 0. 2 1  
0. 0. X 
-0. 0. 1 7  
-0. t .  
-0. 0. 1 3  
1 
-0. 0. 1 
-0. 0. 1 
-0.  0. 1 
-0. 0. 1 
-0. 0. 1 
-0. 0. 1 
-0. 0. 1 
-0. 0. 2 1  
1. 0. 22 
-0. 0. 6 
-0 .  0. 
-0. 0. 1 7  
1 
-E. 0. 1 
-0. 0. 7 
-0 .  0. 1 
-0. 0. 
-0. 0. 1 7  
1 
-0. -0. - 0  
1. - 0 .   - 0  
134 
' NSEG '11 --- AIRCRAFT PER.FORMANCE 
TIME 
0 . 0 0 0  
- 1 5 2  
-269 
- 3 6 7  
.453 
.530 
- 6 0 0  
-666  
















- 6 4 9 9 9  




















8 2 6 6 6 6 .  








~ 2 5 0 4 5 .  
PROGRAM 0 1 / 1 4 / 7 7  18.23.08. 
LRC  TEST PROBLEH NUHBER 3 ----- NSEG I11 
FOR GIVEN  F INAL HEIGHT.  IN-FLIGHT  ENGINE  SCILING REQUESTED. 
ITERATE TO F I N O   I N I T I A L  WEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
HEIGHT  FUEL 
829903. 0. 
829422.  560.9 
828990. , 993.3 
828629. , 1354. 
' ' 8 2 8 3 1 4 1 '  1669. 
. ,  
' -  828030.  '1953. 
827770 . 2 2 1 4 .  
827526. ' .  2457. 
827297.  . 26R7. 













45. * * * * * e  XCLECT EN0  OPTION 1 *****' 




3 4 5 .  
492. 
- 640 . .  















3000 .  
= 3000.0 
T I M E  = .83333E-01 RANGE = 0. 
MACH NO. 
- 2 0 6  
.221 
- 2 3 6  















- 4 7 1  
.485 
























= . 5 0 0 0 0  













6 . 4 2  
6.37 
6.31 
6 .24  
6.17 
6.08 


























PAGE 55  
SFC 
- 7 3 1 0 7  
72748  
- 7 2  120 
.71716 
- 7 1 4 5 9  
- 7 1 3 0 4  
- 7 1 2 1 9  
- 7 1 1 8 8  
e 7 1 2 0 1  
- 7 2 2 4 0  
- 7 1 2 9 7  
.71369 
-71450  
- 7 1 5 3 8  
- 7 1 6 3 2  
- 7 1 7 2 8  
.71827 




+ + +  + + +  +++ + + +  + + +  + + +  + + +  + + +  +++ + + +  +++ + + +  + + +  + + +  +++  + + +  +++ +++ +++ +++ +++ 44+ + + +  + + +  +++ +++ + + +  +++ +++ +++ 
CUMULATIVE CPU TIME = 62.923 CPU TIME USED I N  PREVIOUS TASK = 1.1180 
RGSAVE 
4 1  .8250E+06 3000. 
I T 2  nT H A M  FUEL RUN+++ TAC+++ 
- 5 0  00 .2225E-01  4938.  4.720 1 . 0 0 0  -0. 0. 1 
XNZZ E l 0   E l l  OPTION 
UNPACK 5 1  51100 5 1 1 0 
.soooa 5000.0 0. 4 . 0 0 0 0  0. 
0. 1 
51100  a. 1 0. 1111111111 
135 
..,I , 11.1.11111.111 .I rn,",". .". " 




. 3  20 
.040 
.06G 
. 0 8 0  












. 3 3 3  
















































8 2 3 6 5 2 .  
823581. 
LRC TEST PROBLEH NUH8ER 3 ----- NSEG I11 
ITERATE TO F I Y O  I N I T I A L  HEIGHT  O  PROVIOE 7350 NH TOTAL RANGE 
FOR GIVEN  F INAL  HEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
LINEAR HACH PLTITUOF:  CLIMB  PATH  ISTORY 
FUEL 
0.  









































5 0 0 0 .  
= . 8 2 3 5 8 E t 0 6  H 
OPTICN 1 *.**" 
= 5000.0 
= . l o 5 5 8  RANGE = 4.7199 
HACH NO. 
-5011 
- 5 0 5  
510 
-515 
- 5 2 0  








































= , 6 0 0 0 0  




































































+ + t  + t +  + t +  t t t  t t t  + + t  t t t  t t t  t t t  t t t  t++ t t t  + t t  t + t  + + t  t t +  + t t  t + t  t t t  + + +  t + t  t + t  t t t  t t t  t t t  t + t  t t t  t + +  t + t  +++ 
CUUULATIVE CPU T I M E  = 63.367 CPU TIME  US 0 I N  PREVIOUS TASK 1 . 1 4 4 0  
RGSAVE 
5 1  . 8 2 3 6 E t 0 6  5 0 0 0 .  .60 G O  .6500E-02  1464. 2.305 1.000 -0. 0 .  1 
I T 2  UT H AH Tacttt FUEL  RUN+*+ XNZZ E l 0  E l l  OPTION 
UNPACK 61 SllGiI 5 1 1 0 0. 1 
. 8 0 0 0 0  21500. 0. 4 . 0 0 C O  0. 51100 0 .  1 G .  llllllil11 
136 
NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  ' 1 8 - 2 3 - 1 3 .  
. 
LRC  TEST PROBLEH NUHER  3  ----- NSEG I11 
FOR GIVEN  F INAL HEIGHT.  IN-FLIGHT  ENGINE  SCALING REQUESTED. 
ITERATE TO F I N D  I N I T I A L  WEIGHT T O  PROVIDE  7350 NM TOTAL RANGE 
LINEAR HACH ALTITUOE  CLIH8  PATH  HISTORY 
TIME 
0 .000  
- 0 9 2  
a 1 8 6  
.280 
- 3 7 6  
.474 
.572 
- 6 7 3  
.774 














- 5 8 7 9 2  
1.1923 
1.8136 

















































































l Q R 5 0 .  
20675. 
21500. 
= .817G4E+06 H 
OPTION 1 ++*+*+ 
= z isoo.  
T .IILCA RANGE = 7.0244 
MACh NO. V (KNOTS) 
- 6 0 0  
-610 
-620 




- 6 7 0  
-680  
-690 
- 7 0 0  
- 7 1 0  
- 7 2 0  
- 7 3 0  
.740 
- 7 5 0  
- 7 6 0  
- 7 7 0  
.7ao 









































































- 7 2  624 
-72530 
- 7 2 4 3 0  
.72335 
.72235 
- 7 2 1 3 1  
- 7 2 0 2 9  
- 7 1 9 1 8  
- 7 1  808 
- 7 1 6 9 4  
- 7 1 6 0 5  
- 7 1 5 2 9  
- 7 1 4 4 7  
- 7 1   3 6 4  
.71278 
- 7 1 1 9 2  
.71104 
- 7 1 0 1 3  
- 7 0 9 1 7  
.70817 
-70  717 
+++ +++ +++ +++ +++ +++ + + +  +++  +++ +++ +++ + + +  +++ +++ +++ +++ + + +  + + +  +++ +++ +++ +++ *++ +++ +++ +++ +++  +++ +++ +++ 
CUMULATIVE CPU TIME = 64.237 CPU TIME USED I N  PREVIOUS TASK = 1.1700 
RGSAVE 
61 .8170Et06   . 215OEt05  . 8 0 0 0  
I T  2 nT H AH TAC+++  FUEL  RUN+++ 
.3580E-O1  6537.  15.63  1.000 -0. 0. 1 
XNZZ E10 E l l  OPTION 
UNPACK 7 1   5 1 1 0 0  5 
.95000 290 0 0 .  4 . 0 0 0 0  0 .  0. SliOO 0 .  1 0. 
1 1 0 0. 1 
lllllllill 
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NSEG I ?  --- LIRCRAFT PERFORMANCE  PROGRAM 01/14/77  18.23.15. 
TIME 
0 . 0 0 0  




- 3 0 7  
- 3 7 1  
. 4 3 7  
- 5 0 4  
, 5 7 2  
- 6 4 3  
- 7 1 4  
. 7 8 3  







1 .521  
RANGE 
U. 
- 4 9 5 6 4  











































~ 1 2 5 0 7 .  
LRC TEST PRORLEM  NUMBER 3 ----- 
ITERATE T O  F I N O   I N I T I A L  WEIGHT TO PROVIDE 7350 NM TOTAL RANGE 
NSEG I11 
FBR GIVEN FINAL WEIGHT. IN-FLIGHT ENGINE SCALING REOUESTEO. 























= .81251E+06  H 














2 6 0 0 0 .  
26375.  
2 6 7 5 0 .  
27125. 
















- 8 6 7  
.a75 
.a82 
- 8 9 0  
.a97 
- 9 0 5  
-912 




























= . 9 5 0 0 0  








6 . 4 0  
6.22 
6 . 0 4  









































- 8 4 0 1 6  
.83829 





- 8 2 6 7 9  
-82481 
.82234 
- 8 2 0 8 4  
.8188l 




++t +++ t++ +t+ +++ +++ ++t ++t +t+ +++ +++ +++ +++  ++ t++  t++ +++ +++ +++  + + +  +++ +++ t++ +++ +++ +++ +++ +++ +++ +++ 
CUUULATIVE CPU TIME = 65.423 SPU TIME USE0 I N  PREVIOUS TASK = 1.1860 
RGSAVE 
7 1  .8125E+06 .290CE+05 .9500 .2536E-01 4536.  13.37 1 .000  -0. 0. 1 
I T Z  UT H AU TAC+++  FUEL R U N + t t  XNZZ E10 E l l  OPTION 
UNPACK 8 1  1 1 0 0.  51100 5 
1 .5000  4 0 5 0 0  0 .  4.0000 0. 
1 
51100 0 .  1 0. 1111111111 
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NSEG 11 --- AIRCRAFT PERFORflANCE PROGRAM 0 1 1 1 4 / 7 7  18.23.19. 
LRC TEST PRORLEM  NUMBER 3 ----- 
ITERATE TO F I N O   I N I T I A L  WEIGHT T O  PROVIOE  7350 NH TOTAL RANGE 
NSEG I11 
FOR GIVEN  F INAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REPUESTEO. 
PAGE 59 
T I H E  
0.000 
- 3 0 6  


































































LINEAR HACH ALTITUOE  CLIMB  PATH  HISTORY 










































4 0 5 0 0 .  
= .79235E+06 H 
OPTIGN 1 **e*** 
= 4 0 5 0 0 .  














































= 1 . 5 0 0 0  
FUEL = 4536.3 













































- 8 1 0 6 9  
. a i l i s  
. 8 f l l 8  
.E2942 
- 8 4   3 9 1  
,8574 8 
- 8 5 4 6 7  
.88188 
- 9 0 4 3 1  
.92398 
- 9 4 1 2 3  
- 9 5 6 6 3  
- 9 7 0 0 1  
.98449 
- 9 0  967 





- 8 8 1 3 8  
+++ +++ +++ +++ +++ +++ + + +  +++ +++ + + +  +++  +++ + + +  +++ +++  + + +  +++ +++  + + +  + + +  +++  +++ + + +  +++ +++ +++ +++ +++  +++ +++ 
CUMULATIVE CPU T I H E  = 67.095 CPU T I H E  USED I N  PREVIOUS TASK = 1.6720 
RGSAVE 
8 1  .7924€+06  .4050E+05  1 .500  -1084 .2016E+05 74.48 1.000 -0.  0. 1 
I T 2  WT H AH TPC+++  FUEL RUN+.++ XNZZ E l 0   E l l  OPTION 
UNPACK 91 51100  5  1 1 0 0. 1 
5 2 9  71. 2.6000 0. 4.0000 0 .  51100 0 .  1 0. 1111111111 
139 
NSEG I1 --- AIQCRAFT PERFORHANCE PROGRAM 0 1 / 1 4 / 7 7  18.23.23. 
TIME 
0 . 0 0 0  
. 252  
.4  73 
- 6 6 6  












































7 9 1 3 ~ 5 .  





7  867  32. 
786082 .  
785458.  











LRC  TEST PROFJLEH  NUMBER 3 .  ----- 
ITERATE TO F I N O   I N I T I A L  WEIGHT T O  PROVIOE 7350  NH TOTAL RANGE 
NSEG 111 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
LINEAR MACH 4LTITUOE  CLIMB  PATH  HISTORY 
FUEL  ALTI UDE 
0. 
















. l 2 2 0 E t 0 5  
.1296€+05 
. 1 3 7 l E + 0 5  
.1441E+05 
4 0 5 0 0 .  




















= .77794E+06  H = 52971. 
= . 2 R l 6 3  RANGE = 110.50  
OPTION 1 * + + + C +  































10 49.  













1490 .  
= 2.6000 
= 20157.  
GAM70 
1-60 

































447228 .1  
461770.1 
469186.0 








- 8 8 1 2 5  
87  714 
.a7249 
- 8 6 9 7 0  
- 6 6 6 9 9  
- 8 6 3 7 8  
e86092  
.85822 
- 8 5 5 7 2  
,85278 
- 8 5 0 0 9  
- 8 4 8 6 5  
84730  
- 8 4 5 2 1  
84 230 
- 8 4 0 8 0  
8 3 8 9 1  
83644  
- 8 3 5 1 3  
8 3 3 2 6  
-85141  
+++ ++t ++t ++t +tt + t +  t + t  t+t + + t  + + +  +++  + + +  + + +  t+t +++ ++t + + +  + + +  + + +  + + +  t++ +++  +t+ +++  ++t +tt + + +  +++ +++ +t* 
CUMULATIVE CPU TIME = 69.171 CPU TIME USED I N  PREVIOUS TASK = 2.0760 
RGSAVE 
91 .7779E+06  .5297E+05 2.600 
I T 2  nT H A M  TAC+*+  FUEL  RUN+++ 
. 4 4 2 8 E - O 1   . 1 4 4 l E t 0 5  49.85 1.000 -0. 0. I 
XNZZ E l 0   E l l  OPTION 
UNPACK i t1 51100  5  1 1 0 0. 1 
87990. 5.9500 0 .  5.0000 0. 51100 0 .  1 0. llllllllll 
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NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  18.23.26. PAS€ 61 
TIME 
O.OQ0 
- 1 7 1  
.354 
- 5 3 6  





































310 - 7 1  
3 6 1   - 6 3  












7667  32 
764961. 
763102. 










LRC TEST PROBLEM NUMBER 3 ----- NSEG I11 
ITERATE TO F I N O  I N I T I A L  WEIGHT TO PROVIOE  7350 NM TOTAL RANGE 
FOR GIVEN  FINAL WEIGHT.. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
CONSTANT DYNAMIC PRESSURE CLIMB  PATH.hISTORY 
FUEL  ALTITUDE MACH NO. V (KNOTS1  GAM70 NET THRUSl 
0. 52971. 2.600 1490. 3.82 512049.3 
1213. 54722. 2.695 1545. 3.62 512325.5 
2504. 56473. 2.811 1611. 3.37 504732.1 
3746. 58224. 2.932 1681. 3.17 484874.5 
5004. 59975. 3.058 1753. 2.73 422952.4 
6456. 61726. 3.190 1828. 2.29 409497.3 
7964. 63477. 3.327 1907. 2 . 0 4  396209.1  
9532. 65228. 3.470 1989.  1.80 382906.4 
.1121E+05  66979.  3.619 20 76. 1.57 36C934.1 
. 1 2 9 8 ~ + 0 5  611730. 3.774 21 € 8 .  1.30 355126.4 
.1484E+05 70400. 3.935 2263. 1.22 342668.7 
.1678E+05 72231. 4.103 2363. 1.08 331689.7 
.1883E+05 73982. 4.278 2467. - 9 6  321320.2 
.2099€+05 75733. 4.460 2574. .85 310806.2 
.2328E+05 77484. 4.'649 2687. - 7 4  298132.3 
.2575E+05 79735. 4.845 2804. .64 285277.4 
.2842E+05 80986.  5.049 2925. .55 272576.9 
.3130E+05 82737. 5.262 30 52. .4n 260887.3 
.3443E+05 04488. 5.482 3 1  84. . 4 1  250064.2 
.3783E+05 86239. 5.712 3321. - 3 5  238976.9 
. 4 1 5 7 € + 0 5  87990.  5.950 3464. .32 228398.7 
= .73637E+06 H 
OPTION I ***'** 
= 87990. PM = 5.9500 
= .32591 RANGE = 160.34  FUEL = 14412.  
SFC 
83139 
- 8 2 9 3 1  
.a2779 
- 8 3 1 4 9  
91 998 
- 9 1 6 9 1  
- 9 1 5 1 7  
- 9 1 5 4 0  
9 1   7 9 3  
.92185 
,92479 
- 9 2 8 6 5  
.93557 
- 9 4 6 7 9  
.96108 
- 9 7 7 4 0  





+++ +++ +++ +++ t++ +t+ t++ +++ + + +  +t+  t++ +++ +++ ++t ++t + + +  ++t  t++  ++t + + +  + t +  +++ +++ +++ ++t tt+ t++ +++  +++ +++ 
CUMULATIVE CPU TIME = 70.631 CPU TIME  USE0 I N  PREVIOUS TASK = 1.4600 
RGSAVE 
H 
101 .7364E+06  .8799E+05  5.950 
I T 2  UT AH TAC+++ FUEL  RUN+  
- 1 3 7 9  .4157E+O5  361.6 1 . 0 0 0  -0.  0. 1 
XNZZ E l 0   E l l  OPTION 
UNPACK ill 5 1 1 0 0  5 1 1 0 0 .  1 
5.9900 99120. 0. 4.0000 0. 51100 0 .  1 0. llllllllll 
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NSEG I1 --- AIRCRAFT PERFORflANCE PROGRAH 0 1 / 1 4 / 7 7  18.23.29. 
LRC TEST PROBLEM  NUMBER 3 ----- 
ITERATE TO F I N O  I N I T I A L  WEIGHT TO  PROVIOE  7350  Nfl  TOTAL RANGE 
NSEG I11 
FOR GIVEN  F INAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REPUESTEO. 
LINEAR HACH l lLTITUOE  CLIHR  PATH  HISTORY 
TIME 
O . O O t  
.028 
- 0  56 
.OR5 
,115 
. I 4 6  
s 1 7  0 
.El2 
.E46 
. 2 R 1  
- 3 1 8  
.35 6 
- 3  96 
,437 
.480 
" 5 2 5  
. 5  72 
"621 

























52, c * B ' v +  YCLECT  EN3 
UT 
T I M E  









































2 1  73. 
2331. 
2494. 
2 6 6 4 .  
= .7337GE+O6 H 












































































































































b t *  t t t  t t t  ttt t t t  t t t  t t t  ttt t t t  t t t  t t+  t t t  4 t t  ttt ttt t t t  t t t  ttt ttt t t t  ttt t t t  t t t  t+t 
CUMULATIVE CPU TIME = 72.373 CPU TIME  USE0 I N  PREVIOUS TASK = 1.7420 
RGSAVE 
I T  2 
111 .7337€406  .9912E+05  5 .99C
WT H AH T A C t t t  FUEL R U N t t t  
.1307E-D1  2664.  45.60  1.000 -t.  0. 1 
XNZZ E l 0  E l l  OPTION 
- 
UNPACK 121 5 1 1 S E  1 1 0 0 .  2 1  5 
5 .0000  .40 EO 0 6 . 0 t 0 0  0 .  -99120.   51100 0 .  2 1  0.  1111111111 
142 
RAMJET PERFORMANCE (PER  ENGINE) AT SCALING  ALTITUDE PNO  MACH  NUMBER 
RAMJET GROSS THRUST - - - - - - - - - - - 
NET THRUST I N  FREESTREAM DIRECTION - - - 
AIRFLOW  RATE - - - - - - - - - - - - - - 
FUELFLOW RATE - - - - - - - - - - - - - - 
SCALE0  FUEL/AIR  RATIO ( P H I )  - - - - - - - SPECIFIC  IMPULSE - - - - - - - - - - - - 
SCALING  ALTITUDE - - - - - - - - - - - - 
SCALING MACH  NUMBER - - - - - - - - - - - 
ANGLE OF ATTACK - - - - - - - - - - - - - MAXIMUM AIRFLOW  RATE - - - - - - - - - - 
WING HALF ANGLE- - - - - - - - - - - - - - 
I N L E T  WEDGE  ANGLE- - - - - - - - - - - - - 
SCALING THRUST I N  FREESTREAM OI9ECTION - - 
L I F T  COMPONENT  OF ENGINE FORCES - - - - - 
INLET  SPILLAGE DRAG - - - - - - - - - - - 
ENGINE  INLET AREA - - - - - - - - - - - - 



















NSEG I1 --- BIPCPAFT PESFORMANCE  PQOGRA  0 1 / 1 4 / 7 7  10.23.44. 
LRC TEST PROBLEY NUMEE? 3 ----- 
ITERATE TO f I N 0  I N I T I A L  HEIGHT  O  PROVIDE  7350  Nfl  TOTAL RANGE 
NSEG I11 
fOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTEO. 
Pl lGE 63 
SEARCH FOR MACH ALTITUDE  POINT ALONG A CONSTANT ENERGY L I N E  
THE BAS:S  FOR SELFCTION OF EACH MACH ALTITUDE  POINT HAS  MAXIMUM L I F T l D R A G  
CLIMB PATH  HISTORY 
TIME 





























































































l l l 8 3 3 .  
113784.  
112640. 

















2 0 0 0 0 .  
= 2 0 0 0 : .  






















- 6 2 1  
.no@ 

























= . R o d 0 3  
= .20371)Ec06 
GAM70  NET THRUST SFC 
8.07 -11313.56 
3.72 -11700.42 
"66  -12464.80 
"71  -12120.89 


















-. 1 1 9 3 2  





- . 10720  
-.13271 













- 7 6 9 3 4  
+*+ + + +  + + I  + + +  + + +  ,++ + + +  + + +  + + +  + + +  + + +  +++  + + +  + + +  + + +  + + +  * + +  +++  +,+ + + +  4 + +  + + +  +++ ++, +++ +++  +++ + + +  +++ +++ 
CUMULATIVE CPU T I M E  = 79.699 - CPl l   TIME USED I N  PREVIOUS TPSK = 6.9560 
RGSA  VE 
I T Z  
1 5 1  .526RF+06 .?COJF+35 . A C C C  ,4274 316G.  439.3 1. PO0 -c.  0. 1 
UT H an TAC+++ FUEL  RUN+++ X N Z 7  E l C   E l l OPTION 
UNPACK 1 5 1  5:O:O 5 
0. 
1 
c .  9 .  5.JGGO 1.5600 51018 2 .0000  
1 1 0  10. 17  
1 7  6 .  llillllill 
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NSEG I1 --- AIRCRAFT PERFORUANCE PROGQ6H 01/14/77 1 8 . 2 3 . 4 6 .  
LRC TEST PROBLEM NUMBER.3 ----- NSEG X I 1  
ITERATE TO F I N D   I N I T I A L  HEIGHT TO PROVIOE 7350 NM TOTAL RANGE 












. 8 8 8  
1 . 0 2 8  
1 . 1 8 0  































58. * * *++*  XCLECT E N D  
UT 














































UACH 4LTITUOE  CLIUB  PAlU  HISTORY 
PLTITUOE MACH NO. V (KNOTS1 
z o o o o .  . R O O  491. 
21250. .no0 4n9. 
22500. .no0  486. 
23750. .boo 404. 
25000. . a00  481. 
26250. . 8 O G  479. 
27500. ' . eo0  4 76. 
28750. . R O O  474. 
3000C. . 8 0 0  4 7 1 .  
31250. . R O O  469. 
32500. . eo0  466. 
33750. . R O O  463. 
35000. .no9 4 6 1 .  
36250. . R O O  459. 
37500. . n o 0  459. 
38750. . 8 0 0  459. 
40000. . B O O  459. 
41250. .no0 459. 
42500. . a 0 0  459. 
43750. , 8 0 0  459. 
45300. .goo 459. 
= .51749Et56 H = 45100. an = . n o o o o  
= 2.8199 QPNGE = 7007.2 FUEL = 3954.3 
OPTION 1 * * * * * *  
GAM70 
19.06 









1 0 . 4 7  
9.59 






















































t t t  t + t  t t t  t t t  t t +  t t t  t t t  t t t  t t t  t t t  t + t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t + +  
CUMULATIVE CPU TIME = 89.889 CPU T I U E  USED I N  PREVIOUS TASK = 1.1520 
RGSAVE 
I T 2  
171 -5175Et06   . 45J :E+L5  . f l C O i  
WT tI P N  TACt++  FUEL RUN+++ 
- 6 8 2 8 E - 0 1  5186. 31.2~ 1.000 - c .  0. 1 
XNZZ E l 0  E l l  OPTION 
UNPlCK 1 8 1  51010 5 1 0 1 0  IO. 7 
0 .  0. 0. 1 . G G C O  20c.00 51010 0. 7 0. llllllllli 
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NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 0 1 / 1 4 / 7 7   1 8 - 2 3 - 5 7 .  
LRC  TEST PROBLEM NUMBER 3 ---- NSEG I11 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE  SCI\LING REQUESTED. 
ITEPATE TO F I N O  I N I T I A L  HEIGHT T O  PROVIDE  7350 NM TOTAL RANGE 
PAGE 6 5  
SEARCH  FOR MACH ALTITUOE  POINT ALONG A CONSTANT ENERGY L I N E  
THE BASIS FOR SELECTION OF EACH MACH ALTITUDE  POINT WAS MAXIMUM LIFTfORAG 
TIME 



























































































8 5 . 8 0  
93.19 
2873. 
= .49970E+06  H 























2 0 0 0 0 .  
= 2 0 0 0 0 .  
= 3.3243 RANGE = 7238.4 
cLIns PATH HISTORY 
MACH  NO. V (KNOTS) 
.eo0 459. 
7 6 4  438. 
- 7 5 6  433. 
.747 4 2 8 .  
- 8 3 1  476. 
.821 470. 
. E l l  465. 
. IO0 459. 
.789 453. 
.775 447. 
- 7 6 1  441. 
.748 435. 
.734 428. 
.720 422.  
- 7 0 6  4 16. 
6 9 2  409. 
- 6 7 8  402. 
- 6 6 4  396. 
- 6 5 0  389. 
- 6 3 6  382. 
- 6 2 1  375. 
.eo0 491. 
AM = . R O O 0 0  


















































- 7 9 7 6 3  
- 7 9 6 6 8  
. O i l 5 8  
.80 843 
- 8 0  433 
,80013 
- 8 0 0 6 4  
- 8 0 3 1 4  
- 8 0 5 7 3  
- 8 0  824 
.E1070 
.a1337 





- 8 3 1 2 9  
- 8 3 4 0  R 
.71065 
+tt ttt +t+ ++t +t+ +++ +tt ttt ttt t+t  tt+ +t+ ++t t+t t++ +++ ++t +++ ttt +t+ tt+ ttt +t+ +tt ttt ttt tt+ ttt tt+ k t +  1 
CUMULATIVE CPU T I M E  = 85.899 CPU TIME USED I N  PREVIOUS TdSK = 4.7120 
RGSAVE 
I T 2  HT H A 4  S ' A C t t t  
191 - 4 9 9 7 E t 0 6  i Z O O O E t 0 5  .8000 
FUEL RUN+++ 
- 1 6 1 9  2873. 69.56 1 .000  -0. 0. 1 
KNZZ E l 0  E l l  OPTION 
UNPACK 201 5 1 0 1 0  5 1 0 1 0  io. 
0. 
1 7  
0. E. 5.0000 1.0000 5 1 0 1 0  2.0000 1 7  0. 1111111111 
146 
I 
NSEG 11 --- AIRCRAFT PERFORMANCE PROGRAM 01/14/77 18.24.06. 
LRC  TEST PROBLEM NUMBER 3 ----- NSEG I11 
ITERATE TO F I N D   1 N I T I A L . W E I G H T  TO PROVIDE 7350 NH TOTAL RLNGE 
FOR GIVEN  F INAL HEIGHT.  IN-FLIGHT  ENGINE  SCALING REQUESTED. 
SEARCH FOR MACH ALTITUDE POINT ALONG a CONSTANT ENERGY LINE 
THE B A S I S  FOR SELECTION OF EACH MACH ALTITUDE  POINT HAS MAXIMUM L I F T l D R A C  





























































































= .49542E+06 H 










































































































































- 0 3 4 0 8  
+++ +++ +++ +++ +++ +++ +++ +++ + + +  +++ +++ +++ +++ +++  +++ +++ +++ +++ + + +   + +  +++ +++ +++ + + +  +++ +++ +++ +++ + + +  + + +  
CUMULATIVE CPU TIME = 90.795 CPU TIHE  USE0 I N  PREVIOUS TASK = 4.8580 
RGSAVE 
I T Z  WT H FUEL  RUN+++ 
211 .4954E+06 50.00 
At4  
.20 0 0  
TAC+++ 
- 5 8 2 4  366.6  52.10 1.000 -0. 0. 1 
XNZZ E l 0  Ell OPTION 
UNPACK 
1 . 0 0 0 0  




















1 0  
11 
1 2  
1 3  
1 4  
15 
1 6  
1 7  
18  
1 9  
20  
2 1  
2 2  
23 
2 4  















c .  
C. 
0. 
. 8 G O O O  
.80000 
0. 
. R O O C O  
. z o o o o  
1 . 3 C G D  




. 4 0 0 0 0  
5000.0 







.40 O O G  
3 .  
0. 
0 .  
0. 
3. 
2 0 0 0 0 .  
45900. 
2 0 0 0 0 .  
50.COC 
2 . 2 9 0 0  
0. 
LRC TEST PROELEW  NUWEER 
FOR GIVEN  FINAL  YEIGHt. 
ITEQATE T O  F I N D  I N I T I A L  
.815OOE+06 










01/14/77 18.24.07. PAGE 67 
HEIGHT T O  PROVIDE 7350 NM TOTAL  RANGE 
3 ""- NSEG I11 
IN-FiIGWT ENGINE SCALING REQUESTED. 
MISSION SEGflENT TABLE 
6 . 0 1 0 0  1200.0 .50OOOE-O1 1.ooeo 
.32600E+06  99120. 
1 0 0 . 0 0  





4 .0000  0. 
4 . O O C O  0. 
4 . 0 0 0 0  0. 
4.00co 0. 




6 . 0 0 0 0  C .  
.530@0€+06 6 .  
5.0000 
~~ ~ 
3 . 1 0 0 0  
0. 5.0000 
1 . 0 0 0 0  
0. 






0 .  
1.0000 
? O O . O O  
3.0000 
0 .  5.0050 
1 . 0 0 0 0  0 .  
1 . 0 0 0 0  
3.0000 
7355 . O  
1.0000 0. 
4.000C 20.000 
0 .  1.0000 0. 
5 1 0 0 0  0. 






5 1 1 0 0  0. 
51100 0. 
51100 J .  
51100 0. 
51010 1 .0000  
51210  0. 





51010 2 . 0 0 0 0  
51210 4.0000 
51210 0. 









































NSEG I1  --- AIRCRAFT PERFORMANCE  PROGRA  01/14/77 18.24.07. 
LRC  TEST PROBLEM NUnEER 3 ----- NSEG 111 
FOR GIVEN  FINAL  IIEIGHT.  IN-FLIGHT  ENGINE  SCALING REPUESTEO. 
ITERATE TO F I N O   I N I T I A L  WEIGHT TO PROVIDE  7350 NM TOTAL  RANGE 
OUHPRG 
SEG nT H 
1 .815OE+O6 0. 
2 .k150E+06 0. 
4 .830OE+06 50.00 
3 .8134E+06 50.00 
5 .8250E+06 3000.  
6 .8236E+06 5000.  
8 .8125E+06 .2900E+05 
7 .8170E+06 .2150E+05 
9 .7924€+06 .4050€+05 
11 .7364E+06 .8799E+05 
10 .7779E+06 .5297E*05 
12  .7337E+06 .9912E+05 
13 .7337E+06  .9922E+05 
1 4  .7337E+06 .991ZE+05 
1 5  .5300E+06 .9922E+05 
16 .5268E+06 .200OE*05 
1 7  .5229€+06 .2000E+05 
18 .5175E+06  .45 0E+05 
19 .5026E+06  .45 0€*05 
20 .4997E+06 .POOOE+OS 
2 1  .4958E+06 . 2 0 0 0 € + 0 5  
22 .4954E+06  50.00 
23 -0. 
24  -0 .  
-0. 
-0 .  
AM 
.20 00 . PO 00 
20 64 . PO 64 
50 00 















. E O 0 0  
.eo 00  
- 0 .  

















- 4 3 6 2  
-1619 
.8333E-01 
- 1 8 2 4  






0.  0. 



























































1 .000  
1 . 0 0 0  
1 .000  




E l 0  E l l  OPTION 
-0. 0. 2 1  
0. 0. X 
-0. 0. 17 
-0. 0. 13 





-0. 0. 1 
-0. 0. 1 
-0. 0. 1 
-0.  0. 1 
-0.  0. 
-0. 0. 2 1  
1 
-0. 0. 
-0. 0. 22 
6 
-0. 0. 1 
-0.  0. 1 7  
-0. 0. 
-0. a .  
1 
7 
-0.  0. 
-0. 0. 1 7  
1 
-0. 0. 1 
-0.  -0. -0  
2. -0 .  - 0  
PACE 6 8  
1 49 
NSFG IT --- AIRCRAFT PERFORMANCE  PROGRAM 01/14 /77  18.24.09. 
T I H E  
0 .000 
- 1 5 1  
- 2 6 8  
- 3 6 6  
- 4 5 2  
- 5   2 9  
. 5 9 9  
- 6 6 5  
.?E7 
.7   87  
. a 4 3  









1 . 3 3 3  
RANGE 
0. 
- 3 5 5 3 6  
- 6 4 8 1  8 
.90825 
1.1491 









































LRC TEST PROBLEM  NUNEER 3, ----- NSEG I11 
ITERATE TO F I N O   I N I T I A L  HEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REPUESTEO. 
LINEAR MACH ALTITUDE c L I n n  PATH HISTORY 
FUEL ALTITUOE MACH  NO. V (KNOTS)  GAM70  NET THRUST 
0.  50 .  . E O 6  136. 3.91 303110.0 
559.2 1 9 7 .  .221 146. 4.32 304305.7  
990 - 5  345. - 2 3 6  156. 5.03 306717.0 
1351. 4 9 2 .  - 2 5 0  165. 5 . 5 4  308278.0 
1665.  640. - 2 6 5  1 7 5 .  5.9G 309282.2 
1949. 7 88. .280  184. 6 .15  309921.6 
2209.  935.  .294 194. 6 .31  310324.3 
2452. 1 0 8 2 .  - 3 0 9  2 0 4 .  6.41 3 1 0 5 4 7 . 1  
2681. 123C. - 3 2 4  213. 6.46 31G628.6 
2900 .  1377.  .339 223. 6.47 31G690.4 
3109. 1525. .353 232. 6.46 31C735.4 
3311. 1672.  e366 2 42. 6.43 310784.0 
3507. 1 8 2 0 .  . .383 251. 6.38 3 1 0 8 5 3 . 1  
3697. 1 9 6 7 .  .397 .?El. 6.32 310953.4 
3883.  2115. - 4 1 2  270. 6.25 311095.5 
4065. 2262. .427 280.  6.17 311282.9  
4244. 2 4 1 0 .  -441 2 89. 6 - 6 9  311519.7 
4419. 2557. - 4 5 6  2 99. 6.00 311819.5 
4592. 2705.  - 4 7 1  3 0 8 .  5.92 312175.9 
4762. 2 8 5 2 .  .485 318. 5.83 312586.1  
4931. 3000. .so0 327. 5 .78  313054.2 
= .82456E+06 H = 3000.0 AM = . 5 0 0 0 0  
= .83333E-01 RANGE = 0. FUEL = 0. 





- 7 2 1 1 7  
.71713 
,71457 
. T i 3 0 2  
.71217 
- 7 1 1 8 7  
. 7 1 2 0 1  
- 7 1 2 3 0  
- 7 1 2 9 7  
.71368 
.71449 
- 7 1 5 3 8  
. 7 1 6 3 1  
- 7 1   7 2 8  
.71827 




t t t  t t t  t t t  t t t  t t t  ttc t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t t t  t + t  t t +  t t t  t t t  + t t  t t t  
CUHULATIVE CPU TIME = 92.097 CPU T I H E  USE0 I N  PREVIOUS TASK = 1.1180 
RGSAVE 
41 . 8246Et06   3000 . .50 00  .2221E-O1 4931.  4.714 1 .000  -0. 0. 1 
I T 2  WT H a n  FUEL RUNttt T A C t t t  XNZZ €it E l l  OPTION 
UNPACK 5 1   5 1 1 0 0  5 
. 6 0 0 0 0  5000.0 4 . 0 0 0 0  0.   .  51100 0. 1 0. 
1 1 0 0. 1 
1111111111 
150 
NSEG I1 --- AIRCRAFT PERFORHANCE  PROGRAH 01 /14 /77  18.24.11. 
LRC TEST PROELEH NUHEER 3 ----- NSEG I11 
ITERATE TO F I N O   I N I T I A L  WEIGHT  O PROVIDE  7350 NH TOTAL RANGE 
FOR GIVEN  F INAL  WIGHT.  IN-FLIGHT  ENGINE  SCALING REQUESTED. 
PAGE 70 
T I H E  
0.0.00 
.a20 
, 0 4 0  
- 0 6 0  
.on0 
. l o o  
.120 
.139  
. 1 59 
- 1 7 9  
- 1 9 8  
- 2 1 7  
.237 
- 2 5 6  
.275 
.295  
- 3 1 4  
.333 
.352 








- 5 5 1 9 9  
- 6 6 4 2 2  
rn 77 70 7 
.E9054 




























































= .82309€+06  ti 
















4 4 0 0 .  
4500. 
4 6 0 0 .  
4 7 0 0 .  
4800. 
4900. 
5 0 0 0 .  
= 5 5 0 0 . 0  














































= . 6 0 0 0 0  
















































- 7 2 2 5 7  
.72280 




-72   390 
-72   412 
.72434 
-72455  
.72  475 
.72  495 
- 7 2 5 1 5  





- 7 2 6 2 3  
t++ +++ ++t +++ tt+ +++ + + +  + + +  + + +  +++ +++ t++  +t+  t++ +++ ++t +++ +t+ +t, + + +  tt+  t*t  tt+ .++ t++  tt+  +tt  ++t i++ t C t  
CUMULATIVE CPU TIME = 93.239 CPU T I H E  USE0 I N  PREVIOUS  TA K = 1.1420 
RGSAVE 
I T 2  
5 1  . o z j l E + o 6  5 0 0 0 .  
WT AH TIC,++ 
-6000  .6495E-02  1463.  2.303 -0. 0. 1 1.000 




61 5 1 1 0 0  5 
21500.  0. 4 . 0 0 0 0  0. 51100 0 .  1 0. 
1 1 0 0. 1 
lllllllili 
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NSEG I1 --- AIRCRAFT PERFORHANCE 
T I H E  
0.000 
.o 9 2  
' - 1 8 6  
. 2 0 0  
e 3 7 6  
.473 
.572 
- 6 7 2  
.774 
.e77 

































67. ******  XCLECT END 
UT 
TIME 























PROGRAM 0 1 / 1 4 / 7 7  i a .24 .14 .  
LRC TEST P R O B L E ~  ,NUMBER 31 ----- NSEG I11 
FOR G I V E N  F I N A L  WEIGHT. IN-FLIGHT ENGINE SCALING REQUESTED. 
ITERATE TO F I N O  I N I T I A L  WEIGHT T O  PROVIOE 7350 NH TOTAL RANGE 























= .81656E+06 ti 

















1 7 3 7 5 .  












- 6 4 0  
- 6 5 0  
-660 
- 6 7 0  
,680 
.690 
- 7 0 0  
- 7 1 0  
- 7 2 0  
- 7 3 0  
- 7 4 0  
750 
.761 
- 7 7 0  
- 7 8 0  
.790 
























= . 8 0 0 0 0  













































PAGE 7 1  
SFC 
- 7 2 6 2 3  
72530 
.72430 
- 7 2 3 3 5  
-72.235 
- 7 2 1 3 1  
. 7 z o z a  




7 1  529 
- 7 1 1 4 7  
- 7 1 5 6 4  
- 7 1 2 7 0  
71192 
. T i l 0 4  
-71013 
- 7 0 9 1 7  
- 7 0 8 1 7  
- 7 0   7 1 7  
+++ +++ + + +  +++ + + +  +++ +++  +++ +++ +++ +++ +++ +++ +++ + + +  + + +  + + +  +++ + + +  + + +  +++  ++ + + +  +++ +++ +++ + + +  +++ +++ +++ 
CUHULATIVE CPU TIME = 94.4G9 CPU TIHE USE0 I N  PREVIOUS  TA K = 1.1700 
RGSAVE 
Cl .8166E+06  .215OE+05 e8000 .3577E-01  6532.  15.61 1.000 -6. 0.  1 
I T 2  UT ti AH TAC+++  FUEL  RUN+++ XNZZ E l G   E l l  OPTION 
UNPACK 7 1   5 1 1 0 0  5 1 1 0 0. 1 
.95OOO 290CG 0 .  4 . 0 0 0 0  0. 51100 0. 1 0. 1111111111 
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NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 
TIME 
0 . 0 0 0  
- 0 6 1  
.121 
.ill 
. e 4 3  
- 3 0 6  
- 3 7 1  
436  
- 5 0 3  
.572  
- 6 4 2  
- 7 1 4  
. 7  87 
- 8 6 2  
- 9 4 0  
1 . 0 2 2  
1.109 
1 .201  
1.300 












4 .7864  
5.3954 
6 .0233  
6 .6712  
7 .3401  
8 .0361  
8.7742 
9.5612 
1 0 . 4 0 4  
11.309 
1 z . z a a  
13.352 
01/14/77 18-24-16 .  
.' ITERATE TO F I N O   I N I T I A L  WEIGHT TO  PROVIOE 7350 NM TOTAL RANGE 
LRC TEST PROBLEM  NUMBER 3 ----- NSEG I f f  
FOR GIVEN  F INAL WEIGHT. IN-FLIGHT  ENGINE'SCALING REQUESTED. 
LINEAR MACH ALTITUOE  CLIMB  PATH  HISTORY 
WEIGHT FUEL ALTITUOE Ml\CH NO. V (KNOTS) G A M 7 0  NET THRUST 
816561.  0. 2 1 5 0 0 .  .EO0 4 8 8 .  7.10 210318.7 





























2 5 ? 5 0 .  
25625. 



























































































6 8 .  I*+**+ XCLECT  N0 OPTION 1 ****+* 
W T  = . a 1 2 0 3 ~ + 0 6  H = 29000.  A M  = .95000 
TIME = .14781 RANGE = 22.630 FUEL = 6532 .1  
+++ +++ 4 + t  4++  +++ +++ + + +  + + +  +++ +++ +++  +++ +++ +++ +++ + 4 +  +++ +++ +++ +++ +++ +++ 4 + +  +++  +++ +++ +++ + + +  + 4 +  +++ 
CUMULATIVE CPU TIME = 95.595 CPU TIME USE0 I N  PREVIOUS TASK = 1 .1860  
r RGSAVE 
1 7 1  .'8120.€+06 .29QOE+05 . 9 5 0 0  m2533E-01 4 5 3 2 .  13.35 1 . 0 0 0  -0.  0 .  1 
i, I T 2  WT H A M  TAC+++  FUEL RUN+++ XNZZ E l 0   E l l  OPTION 
.' UNPACK 8 1  5 1 1 0 0  5 
cc 1.5000 4 0 5 0 0 .  0 .  4 . 0 0 0 0  0. 
1 1 0. 0. 1 
p 51100 0 .  1 0. 
153 
NSEG 11 --- AIRCRAFT PERFORMANCE  PROGRA  01/14/77  18.24.20.  
LRC TEST PROBLEM  NUMBER 3 ---- NSEG I11 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTEO. 
ITERATE TO F I N O  I N I T I A L  YEIGHT TO PROVIDE  7350 NM TOTAL RANGE 
PAGE 73 
T I H E  
o.oon 
- 3 0 6  
- 6 6 7  
1.073 







































69. **+*** XCLECT EN0 


















































30 150.  
30725. 
31300. 















4 0 5 0 0 .  
= .79189Et06 H = 40500. 
= .17314 RANGE = 35.982 
OPTION 1 *++*** 
MACH  NO. 























































1 .19  
1.25 
1.30 


































8 1   0 7 9  
- 8 1 1 2 5  
- 8 1 4 2 9  
-82956 




- 9 0 4 5 7  
- 9 2 4 2 7  
- 9 4 1 5 5  
,95697 
- 9 7 0 3 7  
-98486 
- 9 0 9 6 7  
.89895 
.e9272 
.8 8 855 
. I 8 6 0 1  
.88 374 
- 8 8 1 5 4  
+++ +++ t+ t  t t+ ttt t t t  t t t  t t t  t t t  ++t  t+ t  ttt t t+ +tt +tt ++t  t+t tt+ ttt  +++ +++ ttt t+t ++t +++ t+t ttt  +++ t++ ++t 
CUMULfiTIVE CPU TIME = 97.269 CPU TIME USE0 I N  PREVIOUS TASK = 1.6740 
RGSAVE 
81   . 7919E\06   . 4050Et05  1 .500  .10  8 2  .2013Et05  74 .37   1 .000 -0. 0. 1 
I T 2  nT H AM TAG+++ FUEL RUN++, XNZZ E l 0  E l l  OPTION 
UNPACK 9 1   5 1 1 0 0  5 
2.6000 52971. 4 . 0 0 0 0  0 .  0. 51100 0 .  1 0. 
1 1 0 0. 1 
1111111111 j 
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NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 01/14/77 18.24.24. 
LRC  TEST PROBLEM NUMBER 3 ----- NSEG I11 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTEO. 





































LINEAR MACH ALTITUDE  CLIHB  PATH  HISTORY 
FUEL  ALTITUDE MACH NO. V (KNOTS) 
0. 4 0 5 0 0 .  1.500 860. 
964.2 41124. 1.555  891. 
1858.  41 47. 1.610  923. 
2693.  42371.  1.665  954. 
3481. 42994. 1.720  986. 
4227.  43618. 1.775 10 17. 
4936. 44241. 1.830 10 49. 
5613.  44165. 1.885  1080. 
6262. 45488. 1.940 ill?. 
6886.  46122. 1.995 11 44. 





































- 8 5 0 2 4  
1.710 28.584 783765. 812s.  47359. 2.105 1207. 2.84 433097.9 .I4879 
1.812 30.663 783130. 8765. 47983. 2.160 1238. 2.81 447607.3 .a4743 
1.913 32.763 782484. 9411. 48606. 2.215 1270. 2.77 462164.2 .a4534 
2.013 34.908 781826. .1007E+05 49230. 2.270 1301. 2.67 469982.7 .a4242 
2.116 37.162 781147. .1075E+05 49853. 2.325 1333. 2.53 473198.2 .84092 
2.222 39.546 780441. .1145E+05 50477. 2.380 1364. 2.40 476777.1 -83902 
2.332 42.068 779708. .1219E+05 51100. 2.435 1396. 2.28 480786.3 83655 
2.444 44.696 778950. -1294Et05 51724. 2.490 1427. 2.24 4915t9.7 -83524 
2.552 47.302 770201. .1369~+05 52347. 2.545 1459. 2.33 502217.9 -83336 
2.652 49.752 777499,. .1440Et05 52971. 2.600 1490. 2.40  5125no.6 .83150 
70. ***+** XCLECT END OPTION 1 *”+*+ 
WT = .77750E+06 H = 52971. AM = 2.6000 
TIME = .28137 RANGE 110.35 FUEL = 20134. 
+++ t++ +++ +++ +++  +t+ ++t +t+ +++ +++ +++ + + +  + + +  +++  +++ +++ +++  ++ t++ + + +  +++ +++ +++ +++ + e +  +++ +++  +++ +++ +++ 
CUMULATIVE CPU TIME = 94.345 CPU TIME  USE0 I N  PREVIOUS TASK = 2.0760 
RGSAVE 
91 .7775E+06 .5297E+05 2.600 .4420E-01 .1440E+05 49.75  1.000 -0. 0. 1 
112 WT H A M  TACt4+  FUEL  RUNt++ XNZZ E10 Ell OPTION 
UNPACK 1 0 1  51100 
5.9500 87990. 5.0000 0. 0. 51100 0 .  1 0. 
5 1 1 0 0. 1 
111111111: 
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NSEG I1 --- AIRCRAFT  PERFORHAKE PROGRAH 0 1 / 1 4 / 7 7  18.24.27. 
LRC TEST PROeLEM NUMBER 3 ----- 
ITERATE TO F I N O  I N I T I A L  HEIGHT TO PROVIDE  7350 NH TOTAL RANGE 
NSEG I11 
FOR GIVEN  FINAL  HEIGHT.  IN-FLIGHT  ENGINE  SCALING REQUESTED. 
T I n E  
0.000 




































































CONSTANT DYNAMIC PRESSURE CLIHB  PATH  HISTORY 








































8 4 4 8 8 .  
86239. 
87990. 
= .73599E+06  H 
OPTION 1 *+**** 
= 87990. 















































































383270 - 8  
369283.3 














- 8 3 1 4 9  
82940 
e62788 
- 8 3 1 5 7  
.91998 
.91691 
- 9 1   5 1 7  
- 9 1 5 4 0  
- 9 1 7 9 3  
e92185 
- 9 2 4 7 9  










t++ +++ tt+  ++t  t++ +++ + + +  +++ +++ +++ +++ +++ +t+ +++ +++ t++ + 4 +  +++ ++t +++ +++ ++t  +t+ +++ +t+ +++ +++ t++ +++ +++ 
CUHULATIVE CPU TIME = 1 0 0 . 8 0  CPU TIME USED I N  PREVIOUS TASK = 1.4600 
RGSAVE 
I T 2  W T. H A M  TAC+++  FUEL  RUN+++ 
1 0 1   . 7 3 6 0 E + 0 6   . 6 7 9 9 E t 0 5  5.950 ,1376 
XNZZ E l 0   E l l  OPTION 
.4151E+05  360.7  1.000 -0.  0. 1 
UNPACK 111 51100 5 I 1 0 0. 




NSEG I1  --- IIRCSAFT PERFORMANCE 
TIME 
0.000 
- 0 2 7  
- 0 5 6  
- 0 8 5  
- 1 1 5  
- 1 4 6  
- 1 7 8  
. 2 1 1  
- 2 4 5  
. 2 8 1  
- 3 1 7  
.355 
.395 
- 4 3 6  
.479 
- 5 2 3  
- 5 7 0  
- 6 1 9  
- 6 7 0  
.724 
















































PROGRAU 01/14/77  18.24.30. PAGE 76 
LRC TEST PROBLEM  NUHEER 3 ----- 
ITERATE TO F I N O   I N I T I A L  WEIGHT T O  PROVIDE  7350 NM TOTAL RANGE 
NSEG I11 
FOR GIVEN  FINAL  HEIGHT.  IN-FLIGHT  ENGINE  SCALICG REOUESTED. 













































= .73333E+06 H 
OPTION 1 ****** 
= 99120. 
















































= 41509.  
1.1 










2 .51  

























I 8 5 7 7 1   - 2  






























+kt +++ + + +  + + +  +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++  +++ +++ +++ + + +  +++   ++  +++ + + +  +++ +++ + + +  +++ +++ + + +  +++ 
CunuLArrvE CPU TIME = i q 2 . 5 5  CPU TIME USFO IN PREVIOUS TASK = 1.7420 
’ IT2 
’ . i l l  .7333E+06  .9912E+05  5.990  .1302E-01  2657.  45.43  1.000 -0.  0. 1 
RGSAVE 
HT H AH TAG+++ FUEL RUN+++ XNZZ E l 0  E l l  OPI IOH 
UNPACK 121   51100  5 1 1 
. 4 0 0 0 0  6.0000 0 .  -99120. S.OOQO 
0 
51100 0. 
0. 2 1  
2 1  0. lllllliili 
157 
RAMJET PERFORHANCE (PER ENGINE) AT SCALING  ALTITUDE  iNO HACH NUMBER . .  . .  
RAHJET GROSS THRUST - - - ' -  - - - - - - - 41412.6 
NET 'QIRUST I N  FREESTREAH  OIRECTION - - - (LE) 41336. I 
AIRFLOW RATE - - . -  - - - - - - - - - - - 420.221 f LE)  (LB/SEC) 
FUELFLOW RATE - - - - - - - - - - - - - 
SPECIFIC  IHPULSE - - - - A - - - - - - - 12.2705 ( L w s E c )  
SkALED  FUEL/AIR  RATIO  (PHI )  - - - - - - - ' 3381's0 1.000 (,NO. UNITS) 
'SCALING MACH NUHBER - - - - - - - - - - - 6.000 
MAXIHUM  AIRFLOW  RATE - - - - - - - -' - - 421.727 (NO UNITS)  
.ANGLE OF ATTACK - - - - - - - - - - - - - , . .5.40636, (DEGREES) 
YING HALF, ANGLE- - - - - - - - - - - - - ' -  ,-;.700000 
I N L E T  HEDGE ANGLE- - - - - - - - - - - - - 6.00000 (DEGREES) 
SCALING THRUST I N  -FREESTREAH  DIRECTION - - 41336.1 (DEGREES) 
L I F T  COHPONENT OF ENGINE FORCES - - - - - 
INLET  SPILLAGE DRAG - - - - - - - - - - - '  ,.40423PE-10 (Le)  3473.85 (Le) 
EN6INE I N L E T  AREA - - - - - - - - - - - - 40.767 
RANJET  THROTTLE  SETTING - - - - - - - - - (Sa. FT). 
. .  
f SEC 1 
S C ~ L I N G  A L T I T U O E  ' - - - - - - - - - - - - 99120.0 (FEET) 
(Le /sEc)  
(Le) 
996 (NO UNITS ) 
158 
.. 
NSEG I1  --- AIRCRAFT PERFORMANCE  PR GRAM 01/14/77 
LRC  TEST  PR06'LEM  NUMBER 3 '---- NSEG I11 
ITERATE TO F IND  INIT IAL HEIGHT TO PROYIOE 7350 NM 
























.20 O C O  























0 .  
C. 
0 .  









. 4 0 0 0 0  
0. 
0 .  
0. 
0 .  





2 . 0 0 0 0  
0 .  
TOTAL RANGE 
FOR GIVEN  FINAL HEIGHT. IN-FLIGHT ENGIWE SCALING REOUESTEO. 
MISSION SEGHENT TA8LE 
.81500E+06 6.0100  120 .0  .500OOE-01  1.0 00. , 
6.0000 .32600E+O6 99120. 
5.0000 2;oooo 51000 2.0000 
1oo.oa ,, . 
0. 






















5 . O O O D  














0. 0 .  














































0. . ' 
0: 

















4 .0000  














. .  . .. . . .  
1' . . .  
. ; .  . 
. . '  
: a  
, . . .  . . .  
. .  
0 1111111111 
;. 4 llllllilll 
0 11~11~11'111 
', ' ' I 1111111111 
' 0 lil~ll,lSll 
' , O '  illlllllll 
;+ '. 0,' ' llilliilll 
.o 1111111111 
8 ' lllii'il111 
0 '  llllllI'l1l 
I , lillllilll 











17 e 1111111111 
x 1111111111 
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NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  18.24.31. 
LRC  TEST PROBLEM NUMBER 3 ----- NSEG I11 
ITERATE TO F I N O   I N I T I A L  HEIGHT TO PROVIDE  7350 NM TOTAL RANGE 






3  .8134E+06 
6 .8231E+06 
5 .8246E+06 
7  .8166E+06 
8 .8120E+06 
9 .7919E+06 
1 0  .7775E+06 
11 .7360E+06 
1 2   . 7 3 3 3 E + 0 6  
1 3   . 7 3 3 E + 0 6  
1 4  .7337E+06 
1 6   " 5 2 6 8 E + 0 6  
15   . 5300E+06  
1 8   . 5 1 7 5 E + 0 6  
1 7   . 5 2 2 9 E + 0 6  
20 .4997E+06 
19 .5026E+06 
2 1   . 4 9 5 R E + 0 6  























. ~ J O O E + O ~  
.e@ 00 
AM 
.20 00  
- 2 0   6 4  
20  64 
- 6 0 0 0  
- 5 0  0 0  
. B O  0 0  
- 9 5 0 0  
2.600 






.8G 0 0  
.80  00  
. B O O 0  
. a 0 0 0  
80 O G  
.80  G O  
.20 0 0  
2 3  -0.  -0 .  
24 -a. 
-0 .  
-0 .  -0 .  




0 .  0. 
0. 0. 
.8333E-01  1618.  0.  
0. 0. 
.2221E-O1 4931.  4.714 
.6495E-02 1463.  2.303 
.3577E-01 6532. 15.61 
.2533E-01 4532. 
. i o  8 2  .2013E+05  74.37 
13.35 
.4420E-01  .1440E+05 49.75 
- 1 3 7 6  
.1302E-O1  657. 





-40 7 4  
.2037E+06  600 . 
3160.  439.3 
.8333E-01  3959.  0. 
.6828E-01  5386. 
- 4 3 6 2  
31.28 
-1619   2873 .  
. 1 4 9 2 € + 0 5  200.0 
6 9 - 5 6  
.8333E-01  921. 
- 1 8 2 4  
0. 
366.6  52.10 





-0 .  
-0 .  
-0 .  
l..OOO 
XNZZ E l  0 
0. 
1.000 
1 . 0 0 0  -0. 
-0.  
1.000 -0. 




















1. c o o  -0. 
1.000 
1. no0  -0. 
-0. 
1.000 -0. 
-0.  2. 
- 0 .  -0.  
1. a o o  -0. 
E l l  OPTION 
0. 




0. 1 3  
1 
0. 1 






0. 2 1  









-0 .   -0
-0 .   -0  
PAGE 7 8  
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NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 01/14/71  18.24.33. 
LRC TEST PROBLEM  NUMBER 3 ----- NSEG I11 
ITERATE TO F I N D  I N I T I A L  HEIGHT TO PROVIDE 7350 NM TOTAL RANGE 




- 1 5 1  
-268 
- 3 6 6  
- 4 5 2  
.529 
. 5 9 9  
6 6 5  
- 7 2 7  
.787 
. e 4 3  
.E98 
- 9 5 1  
1.002 
1.052 








- 3 5 5 3 6  
- 6 4 8 1 8  


















75. **+*** XCLECT EN0 
WT 














































= .02456E+06 H 






6 4 0 .  
788.  
935. 
1 0 8 2 .  
1230.  
1 3 7 7 .  
1525.  
1672.  








3 0 0 0 .  
= 3000.0 
= .03333E-01 RANGE = 0 .  
MACH  NO. 
e206 
. 2 2 1  









- 3 6 8  
.383 
.397 
- 4 1 2  
- 4 2 7  
- 4 4 1  
- 4 5 6  
,471 
.485 





















3 0 8 .  
318. 
327. 
= . 5 0 0 0 0  







8 - 1 5  








































- 7 2 1 1  7 
- 7 1 7 2 3  
- 7 1 4 5 7  
e71302 
.71217 
- 7 1 1 8 7  
.71201 
,71239 
- 7 1   2 9 7  
- 7 1   3 6 8  
- 7 1 4 4 9  
.71538 
- 7 2 6 3 1  
.71728 
.71827 
- 7 1 9 2 7  
- 7 2 0 1 8  
- 7 2 1 1 7  
- 7 2 2 1   5  
+++ +++ +++ +++ +++ +++ +++ +++   ++  +++  ++ +++ +++ +++ +++ + + +  ++, 4+4 + + +  +++ + + +  +++ +++  ++ +++  ++ +++ +++  +++ +++ 
CUHULATIVE CPU TIME = 103.93  - CPU TIME USED I N  PREVIOUS TASK = 1.1140 
RGSAVE 
b l  .8246€+06. 3000. 
I T 2  WT ti an FUEL  RUN+++ TAC+++ 
- 5 0 0 0  -2222E-01  4931.  4.714  1.000 -0.  0. 1 
XNZZ E i a  €11 OPTION 
UNPACK 5 1   5 1 1 0 0  1 1 0 0. 1 5 
.60000 5000.0 0 .  4 . 0 0 0 0  0. 51100 0 .  1 0. 1111111111 
161 
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- 0 4 0  
- 0 6 0  
. 0 8 0  
. l o o  
.I20 
- 1 3 9  
- 1 5 9  
1 7 9  
,198 
- 2 1 7  
.237 
- 2 5 6  
. ,. 2 75 




- 3 7 1  







- 5 5  199 








































LRC  TEST  PROBLEM' N U M ~ E R ,  3. ----- NSEG 111 
ITEWATE. TO F I N O  I N I T I A L  HEIGHT TO PROVIDE 7350 NM TOTAL RANGE 
FOR GIVEN  F INAL  WEIGHT. IN-FLIGHT  ENGINE SCALING REPUESTEO. 

























3 1 0 0 .  
3200. 
3300. 






4 0 0 0 .  
4100. 
4200.  
4 3 0 0 .  
4YOO. 
4500. 
4 6 0 0 .  
b700. 
4 8 0 0 .  
4 9 0 0 .  
5000. 
= .82309E+06 H 
OPTION 1 ++++++ 
= 5000.0 
= . l o 5 5 5  RANGE = 4.7136 
MACH NO. 
. .  -500 
-505 
- 5 1 0  
- 5 1 5  
-520 
.525 
- 5 3 0  
.53s 
~ 5 4 0  
.545 










- 6 0 0  
AH 
FUEL 
























G A M 7 0  
8.57 
8.54 












































- 7 2 2 3 3  
.72257 
- 7 2 2 8 0  
- 7 2 3 0 3  
- 7 2 3 2 5  
.72347 
a 72369 
72  390 
- 7 2 4 1 2  




- 7 2 5 1 5  




- 7 2 6 0 6  
72623 
+++ +++ +++ + + +  +++ +++) + + +  +++ +++ +++  +++ +++ +++ +++  +++ +++ ++*  +++ + + +  +++ +++ +++  +++ +++ +++  +++ +++  +++ +++  ++, 
I 
CUMULATIVE CPU TIHE = lC5.07  CPU TIME USED I N  PREVIOUS TASK = 1.1440 
RGSAVE 
5 1   . 8 2 3 E + 0 6  5000. 
I T 2  HT H TAC+++  FUEL AM RUN+++ XNZZ E l 0  E l l  OPTION 
.6000 .6495E-02  1463.  2.303  1.000 -0. 0. 1 
UNPACK 6 1  5110'0  5 1 1 0 0. 1 
.80000 21500. C .  4 . 0 0 0 0  0. 51100 2 .  1 0. 1111111111 
. 
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1 4 . 5 9 1  
15.614 
77. +++++' XCLECT END 
WT 





















~ 6 8 8 ~ .  
816561. 
LRC  TEST PROBLEM  NUMBER 3 --I- NSEG I f1  
ITERATE TO F I N D  I N I T I A L  WEIGHT  O PROVIDE 7 3 5 0  NM TOTAL RANGE 
FOR GIVEN  F INAL MEIGHT. .IN-FLIGHT  ENGINE  SCALING REOUESTEO. 














































MACH NO. V (KNOTS) 
-600 390. 
- 6 1 0  395. 
-620 4 0 0 .  
- 6 3 0  4 06. 
' -640 411. 
-650  416.  
- 6 6 0  421. 
-670  426.  
-680  431. 
-690 436. 
- 7 0 0  441. 
- 7 1 0  446. 
- 7 2 0  451. 
- 7 3 0  456. 
-740  461. 
-750  465.  
-760  470.  
-770  475. 
-780  479.  
- 7 9 0  4 84. 
.BOO 488. 
AH = .80000 

























































- 7 1 6 9 4  
.71605 
. ti 529 
- 7 1 4 4 7  
- 7 1  364 
- 7 1 2 7 8  
- 7 1  192 
- 7 L 1 0 4  
- 7 1 0 1 3  
. r a w 7  
7Q 817 
- 7 0 7 1 7  
+++ +++  +++ +++ +++ +++   ++  +++ +++  +++  +++ +++ +++ +++ +++  +++ +++ +++  +++  +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 
CUMULATIVE CPU T I M E  = 106.24 CPU TIME USE0 I N  PREVIOUS  Td K = 1.1700 
I T 2  
RGSAVE . 
6 1  .8166E+06 .2150E+05 . O O G O  .3577E-01  6532. , 15.61  1.000  -0. 0. 1 
KI H AH TIC+++  FUEL  RUN++* XNZZ E l 0  E l l  OPTION 
UNPACK 7 1  5 1 1 0 0  5 1 1 0 0. 1 
.9qoco 29000. 0 .  4 . 0 0 0 0  , 0.  51100 0 .  1 0. 
163 
NSEG I1 --- AIRCRAFT PERFORMANCE  P OG AM 01/14 /77  , 18.24.40. PAGE 82 
LRC  TEST PROBLEH NUMBER 3 ----- NSEG I11 
ITERATE TO F I N D  I N I T I A L  WEIGHT TO PROVIDE 7350 NH TOTAL RANGE 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REPUESTEO. 
T I U E  
0.000 
- 0 6 1  
. 1 2 1  
. 1 8 1  
.e43 
-306  
- 3 7 1  
.430 
- 5 0 3  
.572 
-642 
















































































= .81203E+06 H 























= 29000.  











- 8 6 7  
.a75 
.E82 
- 8 9 0  
.E97 
.905 


















































































- 8 3 8 4 1  
-83655 
83  565 
- 8 3 2 7 1  
- 8 3 0 8 1  
- 8 2 8 8 7  





- 8 1 6 8 9  
- 8 1 4 8 9  
-81285 
a81079 
+++ +++ +++ +++ +++ +++  +++  ++ + + +  +++ +++ +++ +++ + + +  +++  ++ +++ + + +   + + +  +++ +++  +++ + + +  +++ +++ +++ +++ +++ + + +  +++  
CUMULATIVE CPU TIME = 107.43 CPU TIME USE0 I N  PREVIOUS TASK = 1.1860 
RGSAVE 
7 1  .812OE+O6 .2900E+05 -9500 .2533E-01  4532.  13.35  1.00  -0. 0. 1 
I T 2  WT H AH TAG+++  FUEL  RUN+++ XNZZ E l 0  E l l  OPTION 
UNPACK 81 51100  5  1 1 0 0. 
1.5000  40500. 0.  4 .0000  0.  51100 0 .  
164 
I 111111 I I.
1 
1 0. 1111111111 
NSEG T I  --- AIRCRAFT PERFORMANCE  PROGRA  01 /14 /77   18 -24 -44 .  
LRC TEST PROBLEM  NUWBER 3 ----- NSEG I11 
ITERATE TO F I N O   I N I T I A L  WEIGHT TO PROVIDE 7350 NM TOTAL RANGE 
FOR GIVEN  FINAL  UEIGHT. IN-FLIGHT  ENGINE  SCALING REPUESTEO. 
TIME 
0.000 
- 3 0 6  














































































































= .79189E+06 H 
OPTION 1 ****+* 
= 40500. 








































































































- 9 4 1 5 5  
- 9 1 6 9 7  
- 9 7 0 3 7  
-98486 







+++ 4 4 t  +++ +++ +++ 4 + t  +++ +++ 4++ +++ +++ +++ +++  +t+ +++ +++ tt+ + 4 4  +++ + + +  +++ +++ +++ ++, +++ +++ +4+ *++ +++ +++ 
CUMULATIVE CPU TIME = 109.10- CPU TIME USE0 I N  PREVIOUS ThSK = 1.6760 
RGSAVE 
HT H AM T I C + + +  FUEL  RUN+++ 
81 .7919E*06  .405OE+05  1.500 . lo82  .2013EtO5  74.37 1.000 -0. 0. 1 
I T 2  XNZZ E l 0  E l l  OPTION 
UNPACK 
2.6000 
9 1   5 1 1 0 0  
5 2 9 7 1  0. 
5 
4.0000 0. 
1 1 0 0. 
51100 0. 
1 
1 0. 1111111111 
" 
165 
NSEG I1  --- AIRCRAFT PERFORHANCE  P tOGRAH Olf 1 4 f   7 7  18.24.48. 
LRC TEST PROBLEM  NUHBER 3 ----- NSEG I11 
FOR GIVEN  FINAL  HEIGHT.  IN-FLIGHT  ENGINE SCALING  REQUESTED. 
ITERATE TO F I N O  I N I T I A L  WEIGHT T O  PROVIOE 7 3 5 0  NH TOTAL RANGE 
TIME 
0.000 
- 2 5 2  
- 4 7 2  





1 . 3 9 1  
























































8 0 .  +++*++ KCLECT END 
wT 
TIHE 































.1007Et05 49230.  
- 1 0 7 5 E t 0 5  4 9 8 5 3 .  
.1145E+05 50477.  
.1219Et05 51100. 
- 1 2 9 4 E t 0 5  51724.  
.1369E+05 52347.  
a1440Et05 52971.  
= .777506*06 H 
OPTICN 1 ++++*+ 
= 52971. 































10  49. 
































































- 8 7 2 6 3  
86984 
















- 8 3 1 5 0  
++t t+t t t t  tt+ ttt 4 t +  +t+ ++t t*+ +tt  ++t +tt t++ t t+  t t t  +t t  +t+ tt+ t t t  ttt  t + 4  t+ t  ++t  ttt ttt  +t t  ++* +tt  t t t  +t+ 
CUHULATIVE CPU TIHE = ,  111.10 CPU TIHE USE0 I N  PREVIOUS TASK = 2.0760 
RGSAVE 
I T 2  WT H AH TACt+t  FUEL R U N t t t  XNZZ E l 0   E l l  OPTION 
91 -7775Et06  .5297E+05 2.600 .4420E-01  .1440Et05  49.7  1.000 -0. 0. 1 
UNPACK 101   51100  
5.9500 87990. 0 .  
5 1  1 0 0. 1 
5.0000 0. 51100 0 .  1 0. 1111111111 
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NSEG I1  --- AIRCRLFT PERFORMANCE  P OGRAM 01/14 /77  
LRC TEST PROBLEM  NUMBER 3 ----- NSEG I11 
ITERATE T O  F I N O  I N I T I A L  HEIGHT TO PROVIDE  7350 NM 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING 
CONSTANT OYNAMIC PRESSURE curie PATH HISTORY 
18.24.51. PACE 85 
T I M E  ’ 
0.000 









































3 6 0   - 7 1  




































































= .?3599E+06 H 
OPTION 1 *+**** 
= 87990. 






























































1 .01  



































- 8 3 5 5 7  
-91 998 
9 1 6 9 1  
. 9 i 5 1 7  
-91550 
- 9 1 7 9 3  




- 9 4 6 7 9  
- 9 6 1 0 1  
-97  740 





CUMULATIVE CPU T I n E  = 112.64 CPU TIME  USE0 I N  PREVIOUS TASK = 1.4600 
I T 2  
1 0 1  .736OEt06  ,8799Et05 5.950 - 1 3 7 6  
RGSAVE 
wT H AH TAC+++ FUEL  RUN+++ 
.415lE+05  360.7 1.000 -0. 0. 1 
XNZZ E l 0  E l l  OPTION 
UNPACK 111 511CO 
5.9990 99120. 0. 4.0000 0. 
5 1 1 0 0. 1 
51100 0 .  1 0. 1111111111 
\ 
167 
NSEG 11 --- AIRCRAFT PERFOQMANCE .PROGRAM . -  0 1 / 1 4 / 7 7  1 8 . 2 4 . 5 4 .  PAGE 86 
TIME 
0.000 
- 0 2 7  
- 0 5 6  
.on5  
- 1 1 5  
- 1 4 6  
- 1 7 8  
. 2 1 1  
- 2 4 5  
.281 
- 3 1 7  
.355 
.395 
- 4 3 6  
. 4 7 9  
- 5 2 3  
- 5 7 0  
- 6 1 9  
- 6 7 0  
- 7 2 4  





















4 2 . 0 9 4  
45.432 
82. + + + + + +  XCLECT EN0 
nT 
T IHE 
LRC  TEST PROBLEM NUHBER.3 ----- NSEG I11 
ITERATE TO F I N O  I N I T I A L  WEIGHT TO PROVIDE 7350 NH TOTAL RANGE 
FOR GIVEN  F INAL HEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTEO. , 
LINEAR HACH ALTITUDE  CLIMB  PATH  HISTORY 
WEIGHT FUEL hLTITUDE ’ MACH NO. V (KNOTS)  GAM70 
735990. 0. 87990. 5.950 3464.  3.31 
735871.  111.6  88546. 5.952 ’ 3466. . 3.26 
735766. 224.5 8910 3. 5.954 3469. 3.16 
735651.  338.7 89659.  5.956 3471. 3.06 
735536.  454.4 90216. 5.958 34 74. 2.97 
735418. 571.6 90772.  5.960 3476. 2.88 
735299. 690.6 91329.  5.962 34 79. 2.78 
735179. 811.3 91885. 5.964 3481. 2.69 
735056.  934.1 92442.  5.966 3484. 2.60 
734931. 1059. 92998. 5.968 3486. 2.51 
734804.  1186. 93555.  5.970 3489. 2.42 
734674. 1316. 94111.  5.972 3491. 2.33 
734541.  1449. 94668.  5.974 3494. 2.24 
734405.  1585. 95224. 5.976 3496. 2.15 
734266. 1725. 95781. 5.978 3499. 2.G6 
734122.  1868. 96337. 5.980 3501. 1.97 
733975. 2015. 96894. 5.982 3503. 1.88 
733823.  2167. 97450. 5.984 3506. 1.79 
733666.  2324. 98007.  5.986 3508. 1.70 
733503.  2407. 905 63. 5.988 3511. 1.62 
733333.  2657. 99120. 5.990 3513.  1.57 
= .73333E+06 H 
OPTION 1 *++*++ 
= 99120. AM = 5.9900 













































+++ +++ +++ +++ +++  +++ +++ +++ +++ +++ ++* +++ +++ + + +  +++  +++ +++ +++ +++ +++ +++  ++ +++ +++ +++  +++  +++ +++ +++ ++4 
CUMULATIVE CPU TIME = 114.38 CPU TIME USE0 I N  PREVIOUS TASK = 1.7400 
RGSAVE 
I T Z  WT H A M  TIC+*+  FUEL RUN,++ XNZZ E10 E l l  OPTION 
ill .7333E+06  .9912 +05 5.990 .1302E-O1  2657. 45.43 1 .000  -0. 0. 1 
UNPACK 121   51100  5 1 1 0 a .  2 1  




RAMJET  PERFORMAWE  (PER  ENGINE) AT SCALING  ALTITUOE AN0 MACH NUMBER 
RAMJET GROSS THRUST - - - - - - - - - - - 
NET THRUST I N  FREESTREAM OIRECTION - - - 
AIRFLOW  RATE - - - - - - - - - - - - - - 
FUELFLOW RATE - - - - - - - - - - - - - - 
SPECIFIC  IMPULSE - - - - - - - - - - - - 
SCALED FUEL/AIR  RATIO ( P H I )  - - - - - - - 
SCALING  ALTITUOE - - - - - - - - - - - - 
SCALING HACH NUMBER - - - - - - - - - - - 
MAXIMUM  AIRFLOW  RATE - - - - - - - - - - 
ANGLE Q ATTACK - - - - - - - - - - - - - 
WING HALF ANGLE- - - - - - - - - - - - - - 
SCALING THRUST I N  FREESTREAM OIRECTION - - I N L E T  ,WEOGE ANGLE- - - - - - - - - - - - - 
L I F T  COMPONENT  OF ENGINE FORCES - - - - - 
INLET  SPILLAGE DRAG - - - - - - - - - . -  - 
ENGINE  INLET AREA - - - - - - - - - - - - 

















- 9 9 6  ' 
169 
NSEC 11 --- AIRCRAFT ~ERFORMANCE PROGRAM 01/14/77  18.25.09.  PICE 87 
LRC TEST PROBLEM  NUMBER 3 ----- NSEG I11 
ITERATE TO F I N O  I N I T I A L  HEIGHT T O  P R O Y I M   7 3 5 0  NH TOTAL RAW€ 
FOR GIVEN  FINLL WEIGHT. IN-FLIGHT  ENGINE SCALING REQUESTED. 
. .  
SEARCH  FOR MACH LLTITUDE  POINT ALONG A CONSTANT  ENERGY LINE 
THE BASIS FOR SELECTION OF EACH MACH ALTITUDE  POINT HAS  MAXIMUM LIFT/ORAG 
CLIMB  PLTH HISTORY 
=ME 
0.000 
- 3 7 8  
- 7 1 3  
1.064 

























1 0 0  - 3 3  
120.21  














86. *+**++ XCLECT EN0 
















































= .52684E+06 H 





















4 5 2 4 5 .  
244  70. 
2 0 0 0 0 .  
= 20000. 




. 4.63  7 
4.485 















- 7 7 0  































-. 66 -. 7 1  
-2.23 
-3. SO 




























































- 8 0 1 0 6  
. 8 3 1 1 1  
- 7 6 9 3 4  
t++ +++ +++ +*+ +t+ +++ ++t 4 + 4  +++ + + +  ++t +++ +++ t+t ++t +++ ++t +++ +++ + + +  t++ +++ + + +  +++ +++ +++ + 4 4  +++ t++ t + 4  
CUMULATIVE CPU TIME = 121.69 CPU TIME USEO IN PREVIOUS TASK = 6.9560 
RGSA  VE 
I T 2  
151   . 5268E+06  .2OOOE+OS .I3000 - 4 0  73  3159.  439.2 1.000 -0. 0. 1 
HT H A M  T I C + + +  FUEL RUN+,* KNZZ E l 0   E l l OPTION 
UNPACK 
0. 
161  51010 5 
0. 
1 
0 .  
0 
5.JOOO 1 . J E O O  
10  10.   17 
51010 2 . 0 0 0 0  1 7  0. 1111111111 
1 70 
."" ..  . . . , ,, , 
NSEG I1 --- AIRCRAFT PERFORHANCE  PROGRAH . .  , .  . . . 
TIME 
0.000 




- 4 3 2  
.534 
- 6 4 3  













I. , . 
88. c**c+* 
+++ +++ ++t 
RINSE 























T I n E  
+++ +++ +t+ 
01 /14 /77  18.25.11. 
LRC TEST P R O ~ L E H  'NUMBER 3 ----- NSEG 111 
ITERATE  TO'FINO I N I T I A L  nE1cht T O  PROVIDE 7350  NH TOTAL RANGE 


























HACH NO. V. (KNOTS) 
. a00  491. 
.a00 489.  
. a00  ' 4  86. 
.a00 4 8 4 .  
.no0 481. 
-- 
. a00  4 79. 


















521459.  1422. 28750.  . B O O  4 74 .  13.30 161963.0 
521245.  1637. 3OOOC. .80il 471. 12.36 153208.4 
5210 26. 1855. 31250. . 8 0 0  469. 11.43 144821.1 
52ono3.  0078. 32500. .so0 466. 10.47 136823.4 
520573.  23C8. 33750.  . B O O  463. 9.59 129224.7 
520337. 2545. 35500. .800 461.  8.66 122376.1 
520085. 2796. 36250. .a00 459. 7.51 115755.5 
519804. 3078. 37500. . a00  459. 6.48  109013.4 
519505.  3376. 3n750. .BOO 459. 5.73 102663.2 
519106. 369s. 40000. . a00  459. . 5.00 96681.38 
518e39.  4042. 41250. . 800  459. 4.29 91046.51 
518454.  4427. 42500. . B O O  459. 3.60 85738.25 
518015.  4866. 43750. . a 0 0  459. 2.92 80737.51 
517495.  5386. 45000. . e o 0  459. 2.59 76026.28 
OPTION 1 ****** 
= .51749E+06 H = 45000. A M  = . 8 0 t 0 0  
= 2 . ~ 1 6 1  RANGE 6997.0  FUEL = 3959.3 
+ + +  +t+ +++ ++t +++ +++ +++ +++  t++ ++t ++*  t+t t++ + + +  +++ +t+ ++t +++  +++  + t+  t t t  ++t 
CUHULLTIVE CPU T I n E  = , 122.88 CPU T IHE USE0 I N  PREVIOUS TASK = 1.1500 
I T 2  
RGS A VE 
nT H AM  TAG,++ FUEL RUN+++ 
171 . 5 1 7 5 ~ + 0 6  . ~ ~ o o E + o ~  . e o 0 0  -6828E-01  f386.  .31.28 1 . 0 0 0  -G .  0. 1 
XNZZ E l 0  E l l  OPTION 
UNPACK 1 8 1   s i 0 1 0  5 1 0 IO 10.  7 
0. 0. 0. 1.0000 2 O O . D O  51010 0 .  7 0. 
SF C 
. 7 0 8 9 i  
- 7 0 7 2 4  
- 7 0 5 6 1  
70397  
- 7 0  240 
-70077  
-69924  
- 6 9 7 3 7  
-69206  





- 6 6 8 0 9  
-66820  
- 6 6 8 3 1  
- 6 6 8 4 5  
-66860 
- 6 6 8 7 8  
.66e98 
+ t+ +++ 
lllilllill 
NSEG I1 --- AIRCRAFT PERFORMANCE  PROSRA  0 1 / 1 4 / 7 7  18.2S.21. 
LRC  TEST PROBLEM NUHBER 3 ----- NSEG I11 
ITERATE TO F I N O   I N I T I A L  WEIGHT TO PROVIOE  7350 NH TOTAL RANGE 
FOR GIVEN  F INAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
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SEARCH FOR MACH ALTITUOE  POINT ALONG A CONSTANT ENERGY L I N E  
THE ,BASIS FOR SELECTION OF EACH MACH ALTITUDE POINT WAS naxInun LIFTIORAG 
CLIMB  PATH  HISTORY 
TIME 



























































































90. *+e++-  XCLECT EN0 OPTION 1 *I**+* 
WT = .49970E+O6 H 
ALTITUDE 



















2 5 4 1 3 .  
244 70. 
2 0 0 0 0 .  
= 20000.  




- 7 5 6  
.747 






- 7 6 1  
.748 
.734 
- 7 2 0  
- 7 0 6  
- 6 9 2  
- 6 7 8  
- 6 6 4  
- 6 5 0  
- 6 3 6  
- 6 2 1  


























= . 8 0 0 0 0  

















































- 7 9 8 3 0  
- 7 9 7 6 3  
- 7 9 6 6 8  
.81158 
- 8 0 8 4 3  
-80  433 
"30013 
.80064 




- 8 1 3 3 7  
- 8 1 6 4 7  




- 8 3 1 2 9  
83408 
78065 
+++ +++ +++ t++ +++ +++ + + +  5++  +++ + + +  +++ + + +  +++ +++ +++  +++ +++ +++ ++t +++ t+t + + +  +++ +++ +++ +++  +++ +++ +++ +++ 
CUMULATIVE CPU TIME = 127.91 CPU TIHE USE0 I N  PREVIOUS TASK = 4.7360 
RGSAVE 
I T  Z WT H 
'191 .4997E+06 . 2 t O C E + 0 5  . A O O C  - 1 6 1 9  
A M  TAC+++ 
2073. 
FUEL  RUN+++ 
69.56 1 . 0 0 0  -0. 0. 1 
XNZZ E l 0  E l l  OPTION 
UNPACK 2Cl 51010 5 1 0 10 10. 17 
0 .  0. 0 .  5 .0000  1 . c o o o  51013 2.0000 1 7  0. 1111111111 
1 72 
r 
NSEG I1 --- AIRCRAFT PERFORMANCE PROGRAM 0 1 / 1 4 / 7 7  18.25.31. 
LRC TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N O   I N I T I A L  WEIGHT TO  PROVIOE 7350 NM TOTAL RANGE 
NSEG I11 
FOR GIVEN  F INAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REOUESTED. 
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SEARCH FOR MACH ALTITUDE  POINT ALONG A CONSTANT  ENERGY L I N E  
THE B A S I S  FOR SELECTION  OF EACH MACH ALTITUOE  POINT WAS MAXIHUH  LIFT/ORAG 
C L I M 8  PATH  HISTORY 











4 . 8 2 8  
5.390 
5.971 
6 . 5 6 6  
7.175 
7.800 
8 . 4 4 1  
9.098 
9.771 
1 0 . 4 8 0  







1 0 .  222 






























4 9 5 5 8 9 .  
4955 67. 
















~ 1 6 . 6  











92. *++++* XCLECT EN0 O P T I O N  1 *+++** 
WT = .49542E+06 H 
ALTITUOE 
20000.  
















. -  
2 4 0 5 .  
1105.  
50.  
5 0 .  
= 5 0 . 0 0 0  
MACH NO. 
.EO0 
- 6 0 3  
.585 
e 5 6 6  
.547  
.528 
. S O 8  
.48n 
- 4 6 7  
.494 
471 
. 4 5 2  
.439 
,429 
- 4 1 7  

























2 5 8 .  




= . 2 0 0 0 0  
= 3920.7 









- 5 . 5 6  
-5 .43  







-4 .62  
-4.10 
-1.78 
0 .00  





















+++ +++  ++ +++  + + +  +++  +++ + + +   + +  + + +  + + +  + + +  +++  ++ + + +  + + +  +++ +++  +++ + + +  +++ +++ + + +  +++ + + +  + + +  + + +  +++  +++ +++ 
CUMULATIVE CPU TIME = 132.81 CPU TIME  USE0 I N  PREVIOUS TASK = 4.8560 
I T 2  
211  .4954E+06 50 .00  ,2000 
RGSAVE 
WT H A M  RUN+++ XNZZ E l 0   E l l  OPTION TIC+++ FUEL 
. l e 2 4  366.6 52.10  1 . 0 0 0  -0.  .  1 
UNPACK 221 51210 5 
1.0000 2 .0000 7350.0 
2 
4 . 0 0 0 0  2 0 . 0 0 0  
1 1 0  10. 22 
51210 0. 22 2.0000 1111111111 
173 
NSEG I1 --- AIRCRAFT PERFORMANCE  PROGRAM 0 1 / 1 4 / 7 7  18.25.32. PA6E 91 
LRC  TEST PROBLEM NUMBER 3 ----- NSEG I11 
ITERATE TO F I N O  I N I T I A L  WEIGHT TO  PROVIDE  7350 NM TOTAL RANGE 
. ,  FOR GIVEN  F INAL  WEIGHT. ,IN-FLIGHT.  ENGINE SCALING REPUESTEO. 
'. , - . I  , .  . .  I 
. .  . . .  
INPUT TO LANDING  CALCULATIONS 
WING  REFERENCE AREA (SF) 
FLAT  PLATE AREA OF GEAR (SF)  SPLG = 200.0000 
SREF = 14724.00 
FLAT  PLATE ORAG COEFF  OF GEAR 
GROUNO ROLL BODY ANGLE (OEG) 
CDPLG = .5000000 
MAXIMUM GROUND ROTATION ANGLE (DEG), ' ' 
AG. = .2500000 
WING INCIOENCE (OEG) 
AHAXG = 20.00000 
WINCID= - .7000000 
WING LEADING EDGE SWEEP ANGLE (DEG) . 
THEORETICAL WING ASPECT RATIO , ,  ARTHEO= 2..000000 
TOTAL L I F T   L I F T  CURVE SLOPE  (PER  DEG) 
WSLEFC= 6 0 . D O O O O  .' ' . 
CLATOT=  .S,115000E-01 
WING TAPER  RATIO 
L I F T  COEF AT  ZERO  ANGLE OF ATTACK 
'TRATIO=  .2000000 
CLO = 0. 
INDUCED DRAG  FACTOR 
GROUNO ROLL  FRICTION  COEFFICIENT 
OFK = .1890000 
DRAG COEFF AT ZERO L I F T  COO . .8600000E-02 
GRNDFL= .3500000 
WEIGHT AT START OF  LANOING ( L E )  
MAXIMUM GROUND ROLL  (FT) IGNORED. I F  ZERO  XMAXG = 7500.000 
FLAP  SP N TO EXPOSED  WING SPAN RATIO BFOBEX= .6600000 
FLAPOEFLECTION (OEG) 
AVERAGE FLAP CHORO  TO WING CHORO RATIO 
FLAPDL= 4 5 . 0 0 0 0 0  
FLAT  PLATE AREA OF ORAG CHUTE (SF) 
CFOCAV= .1500000 
FLAT  PLATE ORAG COEFF OF  CHUTE 
SPCHUT= I?. 
LANDING THRUST ( L E )  
CDPCHT= 0. 
FNL = 0. 
wL = 495417.4 
OUTPUT FROH LANDING  CALCULATIONS 
MAXIMUM  WING L IFT  COEFFICIENT 
MAXIMUM  WING PLUS FLAP  L IFT   COEFFIC IENT 
CLMAX = 1.104521 
FLAP  L IFT  COEFFICIENT INCREMENT 
CLMAXF- 1.415533 
TOUCHOOWN WING PLUS  FLAT  LIFT  COEFFICIENT 
OELCLF= .3110118 
TOUCHOOWN  BOOY ANGLE (OEG) 
CLTDF = .E582183 
TOUCHOOWN WING L IFT  COEFFICIENT 
AT0 = 1.169230 
CLTD = 18.85252 
TOUCHDOWN SPEED (KNOTS) 
SPEED  AT OBSTACLE  (KNOTS)  V50 = 101.2588 
VTD = 92.05343 
L I F T  COEFFICIENT AT OBSTACLE 
DRAG COEFFICIENT AT OBSTACLE 
CL50 = .9657841 
COS0 = .1349093 
DRAG COEFFICIENT AT  TOUCHDOWN 
DRAG COEFFICIENT OF LANDING GEAR 
COT0 = .2050446 
CDLG = -67916336-02 
ORA6 COEFFICIENT  OURING GROUND ROLL 
AIR  DISTANCE  (FT) 
COG = .1549129E-01 
RATE OF S I N K  AT OBSTACLE (FPSI 
XAIR = 802.9959 
ROS = 23.90459 
GROUNO ROLL  DISTANCE  (FT) 
FLIGHT  PATH ANGLE  T OBSTACLE (OEG) GAM56 = 8.029034 
POWER OFF  STALL SPEEO (KNOTS) 
XG = 1044.587 
GROUNO ROLL  L IFT  COEFI ICIENT 
VSTAL = 83.66234 
CLG -.2296236€-01 
DRAG COEFFICIENT OF THE  CHUTE CDCHUT= 3 .  
94. ++++++ XCLECT EN0  OPTION 1 7  ++++++ 
WT = .49542E+06 H = 5 0 . 0 0 0  an = .2oooo 
TIME = 3.7482 RANGE = 7349.9 FUEL = 366.56 
+++ +++ *++ +++ +++ +++ +,+ +++ +++ +++ +++  +++  +++  ++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++  ++ +++ 
CUHULATIVE CPU TIME = 132.91 CPU T I M E  USED I N  PREVIOUS TASK = .78OOOE-O1 
RGSAVE. 
I T 2  WT H  FUEL  RUN+++ 
231 .4954E+06 50.00 
AM 
.20 00  
TAC+++ 
0. 0. 0. 1.000 -a. 0. 1 7  
XNZZ E l 0  E l l  OPTION 
1 74 














1 2  










2 3  
2 4  
.815EEt06 
HT 
. 8 1 5 0 E t 0 6  




. 8 1 6 6 E t 0 6  
.8120E+06 
.7919E+O6 
- 7 7 7 5 E t 0 6  
- 7 3 6 0 E t 0 6  
.7333EtO6 
.7333E+06 
- 7 3 3 3 E t 0 6  





- 4 9 9 7 E t 0 6  
.4954E+06 
. 4 9 5 0 € + 0 6  
.4954€+06 
. 4 9 5 4 E t 0 6  













. 9 9 1 2 E t 0 5  
.9912E+GS 
. 9 9 1 2 € + 0 5  
.9912E+05 
.ZOOOE+O5 
. 2 0 0 G E + 0 5  
;450GEt05 
.45OOE+O5 







20 6 4  
20 6 4  
- 5 0  O G  
.6000 
.80 00  
-9500  






5.092 . 80 o c  
.8000 
. a0 00  . a 0 0 0  
. 8 O O G  
- 2 0  O G  
.20 00  
.20 00 
. zc ao 
.no o o  
LRC TEST PROBLEM  NUMBER 3 ----- 
ITERATE TO F I N O   I N I T I A L  HEIGHT T O  PROVIDE 7350 NH TOTAL RLNGE 
NSEG I11 








- 3 5 7 7 E - 0 1  
.Z533€-01 
. l o 8 2  
-4420E-01 





- 4 0 7 3  
.6128E-01 
- 8 3 3 3 E - C l  
- 4 3 6 2  
- 1 6 1 9  
.8333E-01 












. 2 0 1 3 E t 0 5  
.1440E+05 
2657. 





























































1 .000  
1.000 
E l 0  E l l  OPTION 
0. 0. 
-0.  0. 2 1  
X 
- 0 .  0. 1 7  
-0. G. 13 
-0. 0. 1 
-0. 0. 








-0. 0. 1 
-0.  0. 
-0. 0. 2 1  
1 
-0. 0. 
-0. 0.' 2 2  
6 
-0. 0. 1 
- 0 .  0. 1 7  
-0. 0. 
-0. 0. 7 
1 
-0. 0. 
-0. 0. 17 
1 
-0. 0. 
-0.  0. 22 
1 
-0.  0. 17 
PAGE 92 
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NSEG I1 --- AIRCRAFT PERFORMANCE  P OGRAM 01/14 /77  ' 18.25.32. 
LRC  TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N D  I N I T I A L  HEIGHT TO PROVIOE 7350 NM TOTAL RANGE 
FOR GIVEN  F INAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED. 
NSEC r r I  
WEIGHT MACH 
813382.   -206 
824556.   -500 
823093. - 6 0 0  
816561.  - 8 0 0  
112029. .950 
791895.  1. 00 
777499.  2.600 
735990.  5.950 
733333.  5.990 




522881.  ,800  
517495 - 8 0 0  
502577.  - 8 0 0  
499705.  - 8 0 0  
495417. - 2 0 0  
ALTITUOE RANG€ 
5 0 .  0.00 
3000.  4 .71  
5 0 0 0 .  2.30 
215OO. 1 5 . 6 1  
29000.  13.35 
4 0 5 0 0 .  74.37 
52971.   49. 5 
87990. 360.71 
99120. 45.43 
99120.  0 .00  
9912C. 0.00 
99120 59%  56  
20000. 439.18 
20080. 0 . 0 3  
4 5 0 0 0 .  31.28 
45000.  200.00 
2 0 0 0 0 .  69.56 
50.  52.1  
TIME(HRS1 FUEL 
- 0 8 3  1618. 
e 0 2 2  4931. 
-006   1463 .  
,036  6532.  
-025  4532. 
-108  20 34. 
-044   14396 .  
-138  41509. 
-013  2657.  
0.000 2657. 
0.000 2657. 
1.849 20 3333. 
-407  3159.  
.on3 3959. 
-068  5386.  
-436  14918.  
-162  2873. 
-182  367.  










































1 8 - 2 5 - 3 7 .  PAGE 1 7  
LRC TEST PROBLEM NUMBER 3 ----- 
ITERATE TO F I N O   I N I T I A L  WEIGHT  O PROVIDE 7350 NM TOTAL RANGE 
FOR GIVEN  FINAL WEIGHT. IN-FLIGHT  ENGINE  SCALING REQUESTED, 
NSEG I11 
























.W77 LRC ICOPS  IHOEPNOT  66000-131K  Ol f21f75F 
.9.16.' ACCT - RATE I S  EXCEEOEO 
.9.16.GT83099. 
.9.lb. 
. 9 ~ 1 6 ~ J 0 B ~ 0 1 ~ 2 0 0 ~ 1 1 0 0 0 0 ~ 5 0 0 0 ~  A4916 R 
.9.16.4322 
,9.16.USER.VAHL* WALTER A 
1 0 0 7 3 2  BLOG 1 2 4 7 6  CENT 
9.16.10600N 3 7 3 5 0  
0 0 0 9  
.9.16.FETCHsA491b,  *BINARY *MISSION. 
.S.ZL.TIHE 
IO.29.TIHE  ED  ATTACH 
BG ATTACH 
LRC COMPUTER c o n P L E x  
18.20.29.ENO FETCH 
l 8 ~ 2 O ~ 3 0 ~ O R O P F I L ~ D C N S . Z O O K S 1 Z O U N O S ~ O A F I L E ~ S C F I L E ~  
18.20.32.MODEl. 
18.20.32.HISSION. 
18.25.39.STOP 7 7  




18 .25 .44 .COPYSBFl INPUT~OUTPUT~ 
18.25.45.SPPRfNT(OUTPUT.3) 
18.25.47. 
18.25.47.CPU 133.491683 SEC. 
0 0 0 0 4 7 6  O/S CALLS 
18.25.47.PPU 125.886464 SEC. 
18.25.47.CRU 1 7  RESOURCE UNITS 
18.25.47.KWH 4.26 
20.20.40. GT83099 .   6239   L INES PRINTED. LR27 
KILOWORD HOURS 
W.S. GOVERNEN PRINTING OFFICE: 19n - 735-004/35 
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